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RECENTLY MUCH ATTENTION HAS BEEN FOCUSED ON THE SUBJECT 
OF CONCEPT FORMATION IN CHILDREN. THE DEVELOPMENT OF SPATIAL 
PERCEPTION IS AN IMPORTANT ASPECT OF THIS, AND ONE IMPORTANT 
FART OF SPATIAL PERCEPTION IS HAPTIC PERCEPT ION--THE 
RECOGNITION OF OBJECTS BY TOUCH. THIS STUDY IS A LONGITUDINAL 
INVESTIGATION OF THE RETENTION OF HAPTIC ABILITIES DEVELOPED 
IN THE COURSE OF A 3-MONTH TRAINING EXPERIMENT, REPORTED IN 
ED 010 126. THE FINAL TEST OF THAT STUDY WAS USED AS THE 
PRETEST FOR THE LONGITUDINAL STUDY. TESTS WERE GIVEN TO THE 
PARTICIPANTS OF THE EARLIER STUDY 6 MONTHS AND 12 MONTHS 
AFTER ITS COMPLETICiN. OF THE 144 SUBJECTS C»F THE EARLIER 
STUDY, 131 COMPLETED RETESTING. THE AGES OF THESE SUBJECTS 
RANGED, AT THE BEGINNING OF THE EARLIER STUDY, FROM 36 TO 71 
MONTHS. THE SUBJECTS CAME FROM MONTESSORI AND NON-MONTESSORI 
PRESCHOOL PROGRAMS AND HAD BEEN DIVIDED INTO EXPERIMENTAL AND 
CONTROL GROUPS WHICH RECEIVED EITHER INDIVIDUAL OR GROUP 
INSTRUCTION. FIVE TESTS OF HAPTIC PERCEPTION WERE USED. IN 
EACH TEST THE SUBJECT HANDLED PLYWDOD FORMS THROUGH AN 
OPENING IN A SCREEN AND WAS THEN ASKED TO BO SUCH THINGS AS 
NAME THE OBJECT, DESCRIBE IT, OR DRAW IT. ANALYSES IN WHICH 
THE PRETEST SCORES WERE CONTROLLED INDICATED THAT RETENTION 
WAS NOT STRONGLY AFFECTED BY THE TYPE OF PRESCHOOL, THE TYPE 
OF INSTRUCTION, CHRONOLOGICAL OR MENTAL AGE, OR SEX. 
EXAMINATION OF THE SCORES OVER THE 12-MONTH PERIOD SHOWED 
THAT ALTHOUGH THE EXPERIMENTAL SUBJECTS SCORED CONSISTENTLY 
HIGHER, THE CONTROL SUBJECTS HAD HIGHER CHANGE SCORES. THIS 
SEEMS TO HAVE RESULTED FROM A LOSS OF PROFICIENCY IN HAPTIC 
ABILITIES BY THE EXPERIMENTAL SUBJECTS, COUPLED WITH SOME 
DEVELOPMENT OF HAPTIC ABILITIES BY THE CONTROL GROUP AS A 
RESULT OF MATURATION. (DR) 
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CHAPTER I 



INTRODUCTION 



In recent years Bruner, Goodnow, and Austin (1956)* 
along with a number of other psychologists have focused con- 
siderable attention on the subject of concept formation. Since 
perception is fundamental to the formation of concepts, an 
understanding of the development of human perceptual abilities 
is essential for a thorough understanding of concept formation. 
Eminent developmental psychologists have stated that 



... it is clear that if the development of various aspects 
of child thought can tell us anything about the mechanisms 
of intelligence and the nature of human thought in general, 
then the problem of space must surely rank as of the highest 
importance . 

Reprinted from The Child *s Conception of Space by 
Jean Piaget and Barbel Inhelder by permission of 
Routledge and Kegan Paul. Published 195^» 

According to Gibson and Olum (19^0) s however, very little is 
known about the perceptual world of the child, and investiga- 
tions of space perception, other than visual, are especially rare 
in children. Space perception includes essential aspects of form 
perception. 

In The Child *s Concpetion of Space , Piaget and Inhelder 
devoted some attention to the development of haptic perception 
in children. Haptic perception is defined as the ability to 
recognize objects by the sense of touch alone in the absence of 
visual stimulation. A more detailed explanation of the signifi- 
cance of haptic abilities in the study of spatial perception is 
given in the following passages 

The term (haptic perception) which has become general is 
jiQ'y 0 i»-theless incorrect; for these so-called perceptions go 
far beyond the limits of the purely perceptual and usually 
presuppose the translation of tactile perceptions and move- 
ments into visual images. But quite apart from the question 
of terminology, it is precisely this mixed character which 
pertains to the fact of ”haptics” that will interest us here. 
For it gives us the opportunity of observing in the raw the 
actual process of development from the perception of shapes 
to their representation in children. 

Reprinted from The Child *s Conception of Space by 
Jean Piaget and Barbel Inhelder by permission of 
Routledge and Kegan Paul. Published 195t>» 



o 



The few studies that ha^e been concerned with haptic or 
tactual perception have indicated that this type of perception 
undergoes progressive development in young children o Among 
these studies, those reported by Piaget and Inhelder were the 
most detailed, but, characteristically, the Geneva experiments 
did not encompass a large number of subjects and failed to 
produce statistical verification for findings. Efforts to 
improve the experimental design of Piaget and Inhelder ®s re- 
search have been made by Page (1959)? Lovell (1959)? Fisher 
(1965), and Concannon (1966). The last study, conducted with 
young chi3,dren, was unique in that it provided a program of 
learning experiences Involving the use of haptic perception. 

Statement of the Problem 

The research reported here attempts to lend to the 
Concannon study a longitudinal aspect in keeping with Wohlwill * s 
recommendation that more longitudinal studies be conducted to 
investigate the development of cognitive processes (Wohlwill, 
1964)0 Sears and Dowley (1963) also advocated longitudinal or 
follow-up studies on experiments with young children to test the 
stability of effectso 

The intention of the present study was to assess the 
retention of learning acquired and the stability of haptic 
abilities attaianed, in the experimental program of lessons, 
six months and twelve months after thi? termination of the pro- 
granio To this end^ scores obtained by subjects in the final test 
of the Concannon experiment, which became the pretest of the^ 
current study, were compared with scores obtained on repetitions 
of the same test six months and twelve months later. These data 
were then studied in their relationship to the following factors; 
type of treatment received in the Concannon experiment, type of 
instruction received in the haptic learning program, type of 
preschool attended (modified-Montessori or non-Monte ssori) , sex., 
session attended in the preschool program, chronological age, 
mental age, years of schooling received prior to participation 
in the learning experiment, and time elapsed since completion of 
the experiment o 

Limitations 

Among the limitations inherent in the present study, the 
first is the size of the sample, circumscribed by the original 
experiment and further reduced by the attrition of thirteen sub- 
jects vjho could not be contacted for follow-up testing o Other 
limitations are; the possible effects of fatigue when testing 
had to be done in one sitting; the under-developed motor control 
of some subjects which affected performance on Test 4, requiring 



2 



o 



th© drawing of geometric shapes perceived haptically; and the 
extent of rapport between examiner and subject. 

Significance of the Problem 

Especially in recent years, the preschool program in the 
United States has evoked increasing interest from educators and 
psychologists as well as from parents of all socioeconomic 
classes. Led by the experimental schools of universities and 
teachers* colleges, many preschool programs have evolved from 
a fundamental belief in the value of rich, spontaneous, and in^ 
formal learning experiences guided by a minimum of structuring* 
The learning experiences provided by such programs are directed 
toward the total development of the child — socially, intellec- 
tually, physically, and emotionally (Todd and Heffernan, 196^)— 
and are seldom subjected to formal and objective evaluation* 

Preschool programs have also developed within all?-day 
nurseries. Originally founded for the purpose of providing 
custodial care for the young children of working mothers, many 
day-care centers have expanded their objectives to include 
social and learning activities aimed at fulfilling the needs of 
children who spend much of their time away from parental super- 
vision and ordinary home experiences. 

Other preschool programs have been conceived and devel- 
oped as downward extensions of the elementary school program. 

In these classes, children participate in a planned program 
combining music, literature, and other learning experiences 
aimed at **readiness** or preparation for first grade work. 

During the past twenty years in America there has been 
a revival of the Montessori type of preschool class with its 
highly structured program, emphasizing individual instruction 
and learning in an atmosphere of quiet concentration* The Mon- 
tessori curriculum gives special attention to the *’education of 
the senses,** including repeated exercise in tasks devised to aid 
the child in refining his differentiation of tactual stimuli 
(Montessori, 1912). Montessori directives also recommend train- 
ing children in the tactual perception of geometric froms as an 
adjunct to visual recognition (Montessori, 191^) • 

On the post-test of the Concannon experiment, subjects 
from a modified-Montessori class were significantly superior to 
subjects from traditional preschool programs. The present study 
sought to determine whether this superiority remained after the 
lapse of a period of six months and a period of twelve months. 

Within the past three years, the allocation of Federal 
funds for Head Start programs has further emphasized the 
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importance attached to the learning experiences of early 
hood. Research on young disadvantaged children suggests that 
the young child who, before entering school, has experienced 
severe limitations of play areas and play materials has faxled to 
develop perceptions of space and form that are adequate as foun- 
dations for later learning (Deutsch, 1963a; 1963b). As yet, 
however, the paucity of research on the spatial and perceptua 
abilities of young children, in general, provides little basis 
for comparison and determination of the particular deficxencxes 
of children from deprived environments. 

A recent report from the Educational Policies Commission 
advocated education for all children beginning at the age of four, 
since 



... the first four or five years of a child’s life are 
the period of most rapid growth in physical and mental 
characteristics and of greatest susceptibility to en^ 

vironmental influences. 

Reprinted from Universal Oppor tunity for 
Early Childhood E ducation by the Educa- 
tional Policies Commission by permission 
of the National Education Association. 
Copyright 1966. 

Bloom’s research similarly indicated that, by the time a child 
has attained the age of four, he has already developed ^i^by 
per cent of his mature intelligence and will develop an addx- 
tional thirty per cent by the time he reaches the age of eight 
(Bloom, 1964). 

Despite widespread interest in early childhood education, 
however, little research is available to indicate how much 
specific learning, acquired in a preschool program, is retaxned 
over periods of several months or a year . According to the 
Encyclopedia of Educa'cx onal Research , learning implies retention 
since the only way learning can be known is through the effect 
it has on later performance and this effect is mediated by 
retention (Monroe, 1952)* In their review of retention studxes., 
Sterrett and Davis (1954) observed that retention studies 
fleet both the value of the objectives sought in the instructxon 
and the efficiency of the methods employed. Therefore they con- 
sidered such studies to be valid means for evaluating the effxcacy 
of instructional methods. 

Review of Related Research 

In her didactic lessons, Montessori (1912) advocated^ 
training in tactual perception for young children and prescribed 






4 



exercises in which the child would be taught to trace outlines of 
objects with his fingers* Montessori (191^) maintained that 
children trained in tactual exercises soon recognized geometric 
forms although they had been unable to mast<5r this type of recog- 
nition by sight alone. However, Montessori »s work was never 
tested by empirical means and, thus, one relies mainly upon her 
written statement regarding the validity of her practices* 

The extent to which such directed practice benefits 
children remains, even today, an unanswered question* Piaget 
(1964) has expressed doubt that exercise in perception and memory 
will accelerate the development of stages in children’s thinking. 
Wohlwill (1964), however, has stated that acceleration of thede- 
velopment of cognitive stages is not a necessary, or even a 
desirable, objective in exercises in perception. Rather, he 
considered a broad background in perceptut*! experiences as an 
advantageous basis for later learning. Zaporozhets (1965) 
asserted that the development of the child’s perception takes 
place under the influence of practice and learning and that, in 
the learning process, the child assimilates a system of sensory 
measures generally accepted by his culture. In addition the 
child learns to designate particulars in his environment by 
means of language, and later these dsignations are used in his 
perceptive activity to analyze and reflect reality,. 

Having examined the nature of perceptual learning, Gibson 
and Gibson (1955) concluded that the question of whether train- 
ing can affect favorably a man’s perception of the world around 
him is a very productive field for theory and experimentation. 

Under the name ’’stereognosis,” haptic perception has 
been familiar for some time to neurologists who have considered 
impairment of this ability as an indication of cerebral lesions 
in adults and older children. Benton and Schultz (1949) found 
that the stereognostic capacity shows some growth within the age 
range of 3 years to 6 years, and that this capacity cannot be 
expected to reach its full perfection in the individual until the 
age of 6 years. 

Gibson (1962) distinguished between sensations arising 
from active touch and those received passively from cutaneous 
stimulation. He maintained that, when vision and touch are con- 
ceived as channels for information-pickup, since they have 
exploratory sense organs, they have much in common. 

Many studies of tactual perception have reported work 
with blind subjects. Worchel (1951) and Ewart and Carp (I963) 
studied tactual form perception among blind and sighted subjects 
with mean chronological ages of approximately l4 years and 
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11 years, respectively. Blind and sighted subjects were equally 
efficient in form recognition. Worchel, however, found that 
sighted subjects and those who became blind after the age of six 
were superior to subjects blinded before the age of six in the 
reproduction and description of tactually perceived forms. 

Ewart and Carp (I 963 ) found a significant relationship between 
high IQ and tactual recognition of form among blinded subjects. 
Subjects with higher IQ»s were superior in form recognition, 
but no such relationship was found among sighted subjects. 

Drever (1955) tested early blind, late blind, and sighted sub- 
jects, ranging in age from 9 years 8 months to 19 years 6 months 
on a task which required them to select by tactual exploration 
the shape which two wooden blocks would form when placed together. 
Sighted subjects were most successful, with late blind and early 
blind subjects following in that order. Differences between 
groups were all significant at the .01 level. Early blind sub- 
jects, however, were most successful in returning pegs to a 
pegboard which had been rotated I 80 ® from its original position. 

On the basis of his experiments, Drever hypothesized that some 
of the visual and other skills involved in space perception are 
so complex that they require a long period of training and 
mastery of simple skills rather than a nervous system at a certain 

level of maturity. 

Piaget *s Work and Its Influence . The most detailed ex- 
amination of haptic perception has been done by Piaget and his 
associates at Geneva and reported in The Chil d *s Conception qf 
Space. The developmental stages of haptic perception recognized 
by Piaget and Inhelder (1956) can be summarized in the following 
manner : 



Stage I-A 

Age 2 years 6 months Tactual exploration relatively 
to 3 years 6 months passive. Familiar objects rec- 
ognized but not shapes. 



Stage I-B 

Age 3 years 6 months 
to 4 years 



Beginnings of the abstraction of 
shape. Topological shapes rec- 
ognized. Representation by means 
of drawing possible , but lags 
behind identification by choice. 



Age 4 years to Beginnings of crude differentia— 

4 years 6 months tion of rectilinear (square, 

rectangle, etc.) from curvilinear 
(circle, ellipse, etc.) shapes. 
Shapes not differentiated among 
themselves. 
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stage II-A 

Age ^ years 6 months Progressive differentiation of 
to 5 years shapes according to their angles 

and even their dimensions. 
Tactual-kinesthetic exploration 
shows signs of search for signifi- 
cant clues to identity. Still a 
slight gap between recognition and 
drawing) but the latter is becoming 
more precise. 



Stage II-B 

Age 5 years to Recognition of more complex forms. 

6 years Exploratd.on becomes more active, 

but it is not always systematic. 



Stage III 

Age 6 years to 

7 years and above 

For Piaget and Inhelder (1956) the term »»haptic percep- 
tion** usually implied ^he translation of tactual perceptions 
into visual imagery. Lowenfeld (19^5)* however, hypothesised 
that within the sighted population there are visually -minded 
individuals who use their eyes as the main intermediaries for 
their sense impressions of space and form and haptically-miaded 
individuals who are more concerned with perceptions that derive 
from haptical experiences than with those deriving from sight. 

In a completely darkened room, the visually-minded individual 
would tend to translate tactual explorations of objects into 
visual imagery, while the haptic ally -minded person would be 
content with mere tactual perceptions and would probably pro- 
ceed to the formation of visual images only if this were necessary 
to report on objects perceived in visual terms. Lowenfeld des- 
cribed ^7 per cent of the subjects in his experiment as being 
clearly visual, 23 per cent as haptic, and 30 per cent as 
unidentifiable . 

While Piaget *s probing of unique aspects of child de- 
velopment has won commendation from psychologists and educators, 
the absence of conventional design and statistical analysis in 
his experiments has been an object of criticism. Piaget’s work 
has inspired additional studies in haptic perception in England 
and Russia and, to a lesser extent, in America. 

Studies in England . Studies conducted by Lovell (1959)^ 
Page (1959), and Fisher (1965) have centered primarily on veri- 
fying the stages of haptic perception as presented by Piaget and 
Inhelder (1956) and have attempted to improve on the Geneva 



Methodological exploration. 
Drawing shows exact correlation 
with power of recognition. 
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experimental design. In general, the results of these experi- 
ments indicated that haptic perception does develop according 
to the sequence of stages reported in The Chil d *s Conception of 
Space, but the ages at which children attain these stages may 
differ, i. e., children in England attained these stages at an 
earlier age than did those in Geneva. Lovell noted, however, that 
younger children recognized Euclidean shapes having curved edges 
as easily as topological shapes. 

In one phase of his experiment Fisher (1965) assigned 
nonsense syllable names to linear and topological shapes and 
trained an experimental group of subjects to recognize the 
shapes by sight and nonsense syllable names. In subsequent 
haptic tests, experimental subjects excelled control subjects in 
the recognition of linear shapes, but were slightly, although not 
significantly, lower than control subjects in the recognition of 
topological shapes. From these findings, Fisher argued that, 
contrary to Piaget *s conclusions, linear shapes are identified as 
early and as easily as topological shapes when identifying names 
are equally available for both classes. 

Fisher's results from the use of identifying names 
showed some resemblance to findings made in several studies of 
visual discrimination with American preschool children. Cantor 
(1955) found that the possession of names for the stimuli in a 
learning task enhanced performance on that task. Norcross and 
Spiker (1957) reported similar results. When results of a later 
experiment indicated that the advantages of name -learning for 
stimuli occurred only in the later stages of learning., Spiker 
and Norcross (1962) suggested that the possession of names for 
stimuli made it easier for the subject to remember which was the 
correct stimulus in a discrimination task. 

An experiment by Hermelin and O'Connor (196I), while 
not stemming directly from the work of Piaget and Inhelder, raised 
some intersting questions regarding the relationship between hap- 
tic abilities and mental age. Subjects were normal children, 
with a mean C. A. of 5 years and a mean M. A. of 5*^ years, and 
retarded children with a mean C. A. of 12 years and a mean M. A. 
of 5.4 years. In same-modality and cross-modality tests in- 
volving vision and touch, there were no significant differences 
between or within groups, with one exception. Among retarded 
subjects, results from manual exploration followed by manual test 
were significantly better than scores on all other tests for both 
retarded and normal subjects. The small number of subjects and 
the absence of a normal control group of C. A. 12 years limited 
the applicability of these findings, but the results indicated 
that mental retardation does not necessarily affect haptic 
perception. 
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St. iidies In Russia . Within recent years several Russian 
psychologists have given attention to the ^ ^ 

touch in the perceptual development of young chxldren. Several 
of these experiments have been summarized by Zaporozhets U9 5;. 
who reported that, when asked to examine objects tactually wx 
eyes closed, children at the age of about 6 years traced the 
outline of the object with their fingers, whxle . 

did not. In later experiments for visual recognxtxon of o^Os^s 
previously examined tactually, the six-year-olds who 
figure outlines made substantially fewer mistakes than dx y g 

children. 

Studies in America. With the exception of Concannon's 
experiment, the few studies of haptic perception conducted xn 
America have not been concerned wxth replxcatxng Pxapt a 
Inhelder's experiments. Cross-modality experxments have been 
reported by Cutsforth (1933) and more recently by Bxrch and 
Lefford (I 965 ), Krauthamer (1964), and Lobb (19o5^* 

Cutsforth ( 1933 ) tested sighted subjects in size per- 
ception and found that the discrepancy between tactual perceptxon 
of size and visual perception of the same size was Sj;®®*®^ 
the tactual perception was made with the object xn the vertxcal 
position rather than in the horizontal positxon. From hxs 
Lperiments, Cutsforth concluded that, in sxghted xndxvxduals, 
tactual perceptions depend fundamentally on vxsual perceptxons. 

Birch and Lefford (1963) , working with children from 5 to 
11 years of age, studied equivalent relationships among vxsual, 
haptic, and kinesthetic modalities, using pometrxc forms t^om 
the Seguin Form Board. They concluded that ixve-year-old ohxldr 
were able effectively to equate visual and haptic xnformatxon xn 
their perception and that, beyond the eighth year, the vxsual- 
haptic function showed no improvement with age . 

Tactual perception in Krauthamer 's experiment differed 
noticeably from the "active touch" described by Gioson (1962; 
and ordinarily used in studies of haptic perception. Desxgns 
were either traced on the palm of the subject's hand with a 
stylus or were pressed into the palm by means of a metal dxe. 
Cross-modal transfer was significantly more successful under the 
first condition than under the second. 

Lobb ( 1965 ), working with eighth grade pupils, found 
vision superior to touch in the discrimination of random-shaped 
forms. Lobb also found that in cross-modality tasks, the 
sequence of vision to touch was superior to the sequence of 

touch to vision. 
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Using as his experimental material Ply«°°* 
which tacks had been hammered to form a desxgn, Gollin U9 ^ 
■Pound adults superior to primary grade children in tactual dis 
crimination tasL. Klein (1964) examined the 

of texture and form in haptic perception among grade school chil 
dren and found that, with development, tactual perceptions 
included both the texture and the form dimensions of tactual 
stimuli in an integrated fashion. With first grade 
subjects. Pick (1965) studied the improvement of visual and t 
tual form discrimination using 1x1 inch metal 

were raised letter-like forms. Eesults indicated that training 
in discrimination did not affect transfer of learning. 



Gibson (1965) reviewed several studies in tactual per- 
ception and discrimination. 

Concannon*s Experiment . Concannon (1966) studied tht de- 
velopment of haptic abilities in preschool children who 
participated in a learning program which included instruction in 
Lc tual exploration and in identification, description, and 
drawing of geometric forms studied haptically and visua .^y. 
Lessons were taught through a multisensory approach requiring 
the use of sight, hearing, and touch. Haptic ^ 

given particular emphasis. A more detailed description of the 
Concannon test of haptic abilities appears in Chapter II. 

The experiment was conducted over a period of more than three 
months and was also used to make comparisons beyond the devel- 
opment of haptic perception. Among the additional 
studied were the relative effectiveness of group vs. individual 
instruction and participation in a modified-Montessori vs. a 
non-Montessori preschool program. Differences which attained 
statistical significance in the analysis of data include . 



1. Subjects from non-Montessori classes were superior o 
subjects from the Montessori classes in the pretest of 
the experiment. 

2. Subjects from the Montessori classes made greater gains 
than subjects from the non-Montessori classes during the 
course of the experiment. 



3. Subjects from the Montessori classes were superior to 
subjects from the non-Mcntessori classes on the final 
test of the experiment. 



4, Subjects who received experimental treatment were 

superior to control subjects on the final test of the 

experiment . 
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5. On the final test of the experiment girls excelled 
boys on three tests, but boys were superior to girls 
on the test which required the drawing of haptically 
perceived forms e 

No significant differences were found between subjects 
receiving individual instruction and those receiving group in- 
struction. Increase in previous years in school and in mental 
age showed no appreciable effect when compared with differential 
gain scores. Increments in chronological age, however, had a 
significant and positive effect on performance in the three tests 
of haptic abilities which did not require verbalization on the 
part of the subject. 

The Retention of Learning . Beginning with the experiments 
of Ebbinghaus (1885), memory, or retention, has been one of the 
earliest and most persistently investigated subjects in g » 

history of psychological research (Bryan, 193^) • Philippe (lb97; 
introduced an aspect of haptic perception into an early experi- 
ment in retention. Each of five relatively common objects was 
presented tactually to the subject whose eyes ’^ere closed. 

After the subject had made an extensive tactua , exploration of 
the object, he drew a picture of it, and only then was he per- 
mitted to examine the object visually. Retention was measured 
by having subjects draw the objects from memory at intervals of 
from two to four weeks over a period of several months • 

Davis (19^5) pointed out that learning includes both^ 
acquisition and retention, since without the ability to retain 
the effects of previous training in learning experiments, there 
could be no progress during successive periods of practice. 



Retrwntion may be measured by the methods of relearning, 
recall, and recognition (Davis and Moore, 1955)* Bartlett 
(1950) clearly distinguished between recognition and remembering 
in this way. In recognizing, the psychological material which 
persists from a previous experience matches some immediately 
present sesnory pattern. In remembering, the psychological 
material which persists is itself capable of being described. 
According to Davis (19^5) the scientific study of retention 
involved: (l) measurement of initial acquisition? (2) allowance 
q£ definite lapse of time in which there had been no formal 
study or review; and (3) remeasurement to determine the amount 
retained after the intervenient period. 

The material for retention stud3.es included nonsense 
syllables, word lists, selections of prose and of poetry, word 
and object associations, picture and object associations, class- 
room learning, and motor learning. McGeoch and Irion (1929) 
summarized studies evidencing long-term retention, but the 
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majority of studies have examined retention over relatively short 
time intervals, so that there is little precise information 
available on the limits of retention (Hovland, 1951)" 

Davis and Moore (1935) summarized sixty-one studies of 
the retention of both meaningless and meaningful materials, based 
upon the three major methods of measurements relearning, recog- 
nition, and recall» The curves of retention from these studies^ 
showed a large percentage of forgetting immediately after learning, 
followed by a much more gradual decline » More detailed examina- 
tion indicated that the curve of retention was markedly influenced 
by many factors, particularly the method by which retention was 
measuredo According to Davis and Moore, the recall method re- 
sulted in the measurement of the largest amount of retention, 
while recognition ranked second and relearning ranked third. 

Sterrett and Davis (195^) reviewed a number of studies on 
the retention of school learning and noted in comparing studies 
that, although similar techniques and kinds of tests were used, 
the results were frequently conflictingo Their findings indicated 
the importance of knowing the composition of the group studied as 
well as the various conditions which affect the learning process. 



Retention Studies with Preschool Children . Few reten- 
tion studies have been done with preschool children. No doubt , 
this is due partially to the difficulty of finding materials 
and methods suitable for use with young children and partially 
to the fact that many preschool programs are based on the 
underlying theory that early childhood education should provide 
a broad experientxal background for later learning. As a result, 
formal evaluation of learning, such as a retention study, is not 
only difficult, but is even conside-3d irrelevant to the objec- 
tives of the preschool program. 

Several learning and retention studies have been con- 
ducted with preschool chi3iren, hovever. Meek (1925) conducted 
a word-recognition study with seventy-one subjects, four to six 
years of age, and found that the arrangement of the amount of 
time between practice periods had an important effect on the 
amount children remembered and that, when intervals up to 1^ 
days in length intervened between practice periods, in no case 
was there total forgetting of the material learned. 

In a somewhat similar study with l80 preschool subjects, 
using block and picture associations as the learning material, 
Kirkwood (1926) found that presentation of material on alternate 
days resulted in gi eater economy of learning than did presenta- 
tion on successive days. After a lapse of one year, children 



still evidenced some retention of the original learning. 



Foster (1928) studied the verbal memory for stories of 
thirty— one children y two to four years of age. Children of 
higher chronological and mental ages showed superior ability in 
reproducing stories. Boys showed greater ability in this regard 

than did girls. 

Mott and Martin (19^7) investigated the retention of 
number concepts learned in kindergarten and found that, while the 
ability to count by rote to one hundred diminished over a three- 
month period, other abilities, such as obJ®ct counting and the 
repetition of a series of numbers, showed a significant degree of 
retention over the same period. 

In a single, longitudinal case study reported by Burtt 
(1932; 1957; 19^1) tthe learning of Greek verse in early child- 
hood, before the age of three years, facilitated relearning of 
the same material at the age of eight and a half years. Succes- 
sive examinations of retention indicated a negligible influence 
of early learning on relearning at the age of fourteen and no 
influence at all upon relearning at the age of eighteen years. 

Mallay (1935) studied the ability of preschool children 
to remember motor tasks--specifically, the movements necessary 
for opening specially prepared boxes. The memory span, or time 
of retention, was found to increase with chronological age and 
decrease v?ith the greater complexity of the problem. 

McGeoch (1935) conducted several studies of reminiscence, 
that is, the improvement of recall of incompletely learned mate- 
rial after an interval of time, without inter venient formal 
learning or review. A comparison of reminiscence in college 
students and preschool children over a twenty-four hour period 
showed that, although young children learned and recalled only 
half as much as college students, they were equal to the older 
subjects in relative retention. 

Summary . A review of related research reveals that the 
j» 0 latively few studies involving haptic abilities, which have 
been conducted, have been carried on independently of each other. 
Several of these studies, however, have taken their inspiration 
from the work of Piaget. Furthermore, the review of research 
on the retention of learning indicates that very few attempts 
have been made to evaluate, by formal means, the retention 
of learning acquired in preschool classes. 
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Purpose of the Study 



In the longitudinal assessment of subjects who partici- 
pated in the Concannon experiment, the present investigation 
sought answers to several questions. Among these the following 
were considered to be of major interest. 

1, How permanent is the acquired learning and how stable are 
the haptic abilities attained in a special program em- 
phasizing haptic perception? 

2. Over a period of time, do experimental and control sub- 
jects lose or gain in measures of haptic learning? How 
do their scores compare on |he six and twelve months 
post-tests? 

5, Do subjects from a Montessori type of preschool program, 
emphasizing enriched sensorial learning, remain superior 
in certain haptic abilities to subjects from more tra- 
ditional preschool programs over relatively long periods 
of time? 

4. After a lapse of six or twelve months, do any differ- 
ences appear in the retention of learning and haptic 
abilities of subjects who received individual instruction 
and subjects who received group instruction in the 
original learning program? 

5. Do the six and twelve months post— tests reveal sex 
differences in performance on the various haptic tests? 

6. Do the six and twelve months post-tests show any 
differences attributable to the preschool session 
(morning or afternoon) attended? 

7. Do mental age, chronological age, or years of schooling 
received prior to participation in the haptic experiment 
make any significant contribution to scores received on 
the follow-up tests? 

Hypotheses 

The following hypotheses were tested: 

1. If pretest scores are controlled, when subjects who have 
participated in a program of learning experiences in- 
volving haptic perception are tested after a lapse of 
six and/or twelve months following completion of the 
program, there is no significant difference between 
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post-test means (for both six and twelve month intervals) 
in haptic perception scores 

(a) of subjects in individual instruction and subjects 
in group instruction. 

(b) of subjects who attended a modified-Montessori 
preschool program and subjects who attended a non- 
Montessori preschool program. 

(c) of boys and girls. 

(d) of subjects who attended a morning preschool session 
and subjects who attended an afternoon preschool 
session. 

(e) of subjects who differ in chronological age. 

(f) of subjects who differ in mental age. 

(g) of subjects who differ in years of schooling re- 

ceived prior to participation in the haptic learning 
program. 

2. When subjects who participated in a program of learning 
experiences involving haptic perception and subjects who 
composed the control group for this experiment are tested 
after a lapse of six and/or twelve months following com- 
pletion of the program, differences in pre- and post-test 
means of the experimental group and differences in pre- 
and post-test means of the control group will not differ 
significantly when these are analyzed for the following 
factors ; 

(a) type of treatment received in the experimental 
program. 

(b) type of instruction received in the program. 

(c) type of preschool attended. 

(d) sex 

(e) session attended in the preschool program. 

(f) chronological age. 

(g) mental age. 

(h) years of schooling received prior to participation 
in the experimental program. 
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CHAPTER II 



METHOD 



At the end of the Concannon experiment, administrators 
of the participating schools kindly consented to have examiners 
return to test subjects after a lapse of six months and again 
after a lapse of a total of twelve months. In all, four exam- 
iners were engaged in the follow-up testing. 

Schools from which subjects were drawn are located in a 
wide range of socioeconomic areas in Boston and vicinity and 
were chosen ton constitute a representative sample of schools 
today. The schools talking part in the original experiment were. 

1 . Emmanuel House, located in a low income area, enrolls 

children of ages and 5 for a morning session only. 

The school is open to all children free of charge. 

About seventy-five per cent of the pupils are non-white. 

2 . The Labours School, an all-day day-care center, is 
located in a predominantly lower-middle income area. 

There are no non-white families in the neighborhood. 

3. The Chestnut Hill School, located in a suburban area, 
enrolls children from the upper economic levels. Chil- 
dren of ages 3, 4, and 5 attend a morning session and pay 
a fairly high rate of tuition. 

k, St. Peter’s School, an all day modified-Montessori school, 
is situated in an area of about the same economic level 
as the Labours School. Children of ages 3» and 5 
attend either a morning or an afternoon session and pay 

a small tuition. 

Design and Procedure 

The Emmanuel House, Labour^, and Chestnut Hill Schools 
supplied the non-Montessori subjects. The six months post-test 
was administered to these subjects in December, 19o5 and 
twelve months post-test was administered to them in June, 19ob. 

St. Peter’s School supplied the Montessori subjects for the study. 
The six months post-test was administered to the Montessori sub- 
jects in May and June of 1966 and the twelve months post-test was 
administered in January, 196?. 



By the time follow-up testing occurred, a number of sub- 
jects had left their original preschool classes and had enrolled 
in other schools. This was especially true of children who had 
passed from kindergarten to first grade. Where possible, ar- 
rangements were made for a team of examiners to administer the 
six and twelve months post-tests in each school where three or 
more subjects were in attendance. Individual appointments were 
made for all other subjects. In all, 91 cent or 131 of 

subjects in the original experiment completed both the six 
and twelve months post— tests. Attrition, in almost every case 
where it occurred, was due to the fact that the family had moved 
too far away to permit the child to return for follow-up testik'^. 

Figure 1 shows the number of subjects participating in 
the present study, arranged according to their placement in the 
schema of the Concannon experiment. Control subjects in the 
original experiment received only group instruction because it 
was considered highly unlikely that individual instruction in the 
neutral activities which constituted the control treatment could 
have an effect that would differ appreciably from that of group 
instruction. 

Data and Instrumentation 

For each subject, complete background information, as 
obtained for the Concannon experiment, was recorded on a master 
card. Mental age in months had been obtained for each subject 
from the administration of the Revised Stanford-Binet Test of 
Intelligence, Form L-M. Three personality measures which had 
been included in the Concannon experiment and which were found to 
have no significant interaction with gain scores, were omitted 
from any analysis in the follow-up study. 

Equipment and Testing Procedure 

To obtain the haptic test data, each subject was tested 
individually in a room apart from his regular classroom. Twenty 
plywood forms of geometric design, devised by Concannon, com- 
prised the testing material. Forms were 3/8 inch thick and 
their maximum width or diameter was approximately 3 inches, so 
that each form could be grasped and handled with ease by a child. 
The subject was asked to put his hands through an opening in a 
small screen which enabled him to handle the objects presented 
to him but not to see them. 

The five tests of haptic perception devised and used by 
Concannon as the pretest and post— test of the original experiment 
were repeated with each subject at the end of the six and twelve 
month intervals. A score of 1 was given for each correct answer 
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TREATMENT : 
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SL • in • 

p . IQ* 



KCNTESSORI 
Experimental 
Boys Girls 

Ind . Gr . Ind . Gr . 
7666 
5667 



NON-MONTESSORI 
Experimental 
Boys Girls 

Ind . Ind . to. 

5^55 



TREATMENT : 



SEX: 



INSTRUCTION: 



SESSION: 



Control 
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a . m. 
p . m. 



Boys 

Group 

7 

6 



Girls 

Group 

5 

5 



Boys 

Group 

5 

5 



Girls 

Group 

6 

k 



Total Montessori Ss: 72. 



Total Non-Montessori Ss: 59 



Figure 1. Placement of Subjects 



and zero for each incorrect response. A perfect 

nnp fest was 20, and the total score possible on all tests was 

100 .* A sample of the Test Data Card, used in scoring, appears in 

Appendix A, 

In Test 1 the subject was handed each geometric 
asked to identify it or its constituent shapes by the geom 

name ( s ) . 

In Test 2, two identical and one non-identical ® 

handed to the subject, and he was asked to match the two identi 
caAorms. It is conceivable, especially 

Lowenfeld's (19^5) thesis, that haptic P®f®f,i?ie“ensauLrin?o 
not necessarily involve the translation of 
• 1 -tmatnm/i es-i nce the subject could detect similarities by 

Slcing triirmsrone on top of the other, and turning and manip- 
ulating them until similar sides, angles, and/or opening were 
aligned. 
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Four 3 X 10 inch unglazed white cards, 
black line drawings of five geometric shapes, were used in T^_t^ 

^ As each eeoraetric form was pis^sented haptxcally to 

ize and identify a haptically perceived 

drawing approximately one-half the size o Test 3 

seated! BeproductioL of the cards and drawings used in Test 5 

appear in Appendix B. 

Test 4 required the subject to draw a picture 
form he perceivedVptically . A sheet of «^ite paper 8^ x 11 

inches, livided into twenty motor deve^^ 

^!:r:f°?hr:ub5ert!^ rtL^^rri^gina^^x^LiLlt: Tfter the 
instruction and practice afforded by the 

several subjects who attained high scores ^^® ^ 

tests were unable to draw any form except the circle, ana 
«-p fVijmssi* suhiects produced similar records in the follow p 
?es^irg! f cop^of the sheet provided for drawing appears in 

Appendix C. 

In Test 5, the subject was asked to describe verbally 
the characteristics of the form he perceived haptically. 

The five tests probed diverse , although positively cor- 
related, aspects f 2. 

f ":rd% requIr^d^trfoLrn^r^L. The original learning pro- 
eram had provided experimental subjects with numerous 
^p“r$uni?ies to leaL and use the tactual hnd motor skills 
the identifving and descriptive terms which were later 
:^mined fn tL fiLl test of the original experiment and the 

present study. 

The final test of the 

the pretest of the follow-up study. Independent ^ 

;ri":r"::ntroir(ir?yprrf'iis^ 

li] 

or afternoon); (6) chronological age in months; (7) mental age 
in mo^tC froi the Revised Stanford-Binet 

Form L-M; and (8) years in school previous to participation in 
the Concannon experiment. 

Dependent variables for the comparisons withintheex- 
T,.,.im.ntal croup were scores from the six months and twelve 
mcnthrpost!tests. Dependent variables for comparisons between 
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post-test. In the original experiment, . . 

Lore was called a "gain score," a term considered xnapproprxate 
in the follow-up study because many suhyectb, especially 
exnerimental group, showed a loss of one or more points on 
six months or twelve months post-test. Since positive “ 

pretest to post-test differences could reflect not only retention, 
but also natural development of haptic utilities, the term 

tion score" was considered an f ®^iffLLLs 

For the purposes of the follow-up study, therefore, differences 

LLeL Le?est and post-test scores were named "change scores" 

because this term appeared more likely than other alterna vet, 

to convey the true nature of these dependent variables and to 

avoid misleading connotations. 

On the advice of Dr. Robert A. Bottenberg, senior research 
consultant for the study, change scores from the 
twelve months testing period were not included in analysis 

and report because the differences involved were s^ll and ap 
pearedLore likely to obscure, rather than elucidate, the maoor 
objectives of the study. 

Statistical Procedure 

The general statistical approach to the analysis of 
data was a multiple analysis of covariance. 
used as covariates for the six and twelve 

scores. Change or growth in a specific aspect of haptic recog- 
nition was indicated by a change from pretest to post-test 
performance in that aspect of haptic recognition. 

In the testing of Hypothesis 1, five scores for each of 
the two post-test periods made a total of ten scores «hich were 
used as the criterion measures in this part of the analy . 

Each score was subjected to a separate covariance analysis. F 
each set of scores, four types of 

struotion, school, sex, and session were considered as factors 
for which main effects were tested, with chronological age, 
mental age, years in school, and pretest scores taken as eon- 

comitant variables. 

In the testing of Hypothesis 2, a similar Procedure was 

followed. Five change secres, computed for each ° ® „e_e 

test periods, made a total of ten change scores, and these were 
the criterion measures for the second part of the analysis. Each 
cLL score was subjected to a separate covariance analysis. 

For fach set of change scores, five types of “®^P®"'^®"L 5Le 
ablest treatment, instruction, school, sex, and session w 

considered as factors for which main ®*'^®?*® "®" 
chronological age, mental age, and years in school taken 

concomitant variables. 
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The computational analysis of the criterion variables 
was based on vector concepts and multiple linear regression ' 
models described in Bottenberg and Ward’s Applied Multipj.e 
Regression Analysis (1963). Tests on main effects and linear 
regressions were made in this procedure by computing error sums 
of squares for appropriate full and restricted multiple regres- 
sion models. The error sum of squares (e. s. s.) for any 
regression model was obtained by computing the squared multiple 
correlation coefficient, R^, for that regression model and 
obtaining the e. s. s. as 



2 

N X (criterion, variance) x (1-R ) 



This computational approach permitted the use of existing imcer- 
correlation and multiple correlation computer routines, and 
provided for the solution of a system of normal equations where 
orthogonality could not be maintained between independent fac- 
tors. Orthogonality could not be maintained because, regardless 
of the distribution of subjects in the original experiment, 
attrition of subjects in the follow-up study resulted in an 
uneven distribution of N’s in the various cells of the design. 



An intercorrelation matrix containing all variables to 
be used in the analysis was obtained for the 131 cases in the 
study. With this as input a series of regression models was 
specified, and R^ for each model was computed by using the 
appropriate set of input variables from the matrix. An identi- 
cal set of regression problems was run and R s computed with 
respect to independent variables using the appropriate crite- 
rion (dependent) variables. 

All statistical analyses on the research project were 
computer processed using Fortran programs with existing For- 
tran subroutines for intercorrelations, multiple correlations, 
data transformation, and F-ratip with corresponding probability 
level computation. Programs were prepared by Dr. Robert A. 
Bottenberg of Lackland Air Force Base, Texas, the senior 
research design consultant for the study. 
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CHAPTER III 



RESULTS 



Tri fViP Concannon (1966) experiment, subjects divided by 
type of school and type 

control groups. Experimental ^ subjects received group 

individual or group instruction. Control ^03 „,„tral 

instruction only, since indivi considered impractical 

activities of the control treatment, was oonsidered^^^ 

strarfied'rSdom SLgnmLt. by sex. session, and 
experimental-group 9 and control treatments. 



Analysis of Data 

Table 1 summarizes the major groupings of 

in the six and twelve months follow-up testing, 
participated in the siXf subjects, major groups showed 

Despite the attriti ^ variations in mean mental age 

only slight and non-signifi exceptions. Experimental non- 

and chronological age .^with^three^^^^^^ sub jects . and 

am^nrsub^cts'who received indlvldual^instruction^ 

experimentargroup! age of girls “ 

that o? boyL All three of these differences were significant 

at the .05 level. 

For the 88 subjects in the ^'“"^ieStaraS 

TroTTtoTo ItttS! tL %3 control subjects ranged in mental 
age from 32. to 96 months and in chronological age 
71 months. 

Fcrtv-three of the subjects in the experimental group 
had attended a 

tStty-tte ttntrL t^lects had attended preschool in the morn- 
ing, while 22 had attended afternoon sessions. 

Three children had attended school for three ^6 

for two yeLs, 4l for one year, and 6l were enrolled for the 

^ first time . 

Mental age, chronological age, and y®^rs in 
been reported according to measurements recorded at the in gu 
ration of the Concannon experiment. 
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TABLE 1 



RESULTS OF t-TESTS BETWEEN MAJOR GROUPS FOR 
MENTAL AGES AND CHRONOLOGICAL AGES^ 





N 


Mental Age 


Chronological Age 


Nj JL 




X 


o- 


t 


P 


I 


cr 


t 


P 


Total exp. 
Total cont. 


88 

43 


66.14 

63.40 


L 1.88 

L 2.15 


1.22 


>.05 


55.56 

56.51. 


8.66 

7.73 


.61 


>.05 


Exp. ind. 
Exp. group 


44 

44 


66.59 

65^66 


11.47 

12.27 


.35 


3105 


54.75 

56.36 


8.74 

8.50 


.87 


>.05 


Mont. 

N-Mont. 


72 

59 


64.11 

66.61 


11.93 

12.04 


1.18 


>.05 


54.68 

57.32 


8.13 

8.44 


1.80 


>.05 


Sxp. Mont. 
Exp. n-Mont. 


49 

39 


65.29 

67.21 


12.12 

11.49 


.75 


>.05 


53.88 

57.67 


8.49 

8.40 


2.07 


<05 


Exp. Mont. 
Cont. Mont. 


49 

23 


65.29 

61.61 


12.12 

11.10 


1.22 


>.05 


53.88 

56.39 


8.49 

7.00 


1.22 


>.05 


Exp. n^lont. 
Cont. n-Mont. 


39 

20 


67.21 

65.45 


11.49 

12.96 


.52 


>05 


57.67 

56.65 


8.40 

8.49 


.43 


>05 


Exp. ind. 
Mont. 

N -Mont . 


24 

20 


65.50 

69.10 


11.68 

10.69 


1.32 


>.05 


52.21 

57.80 


8.22 

8.36 


2.18 


<05 


Sxp. group 
Mont. 
N-Mont. 


25 

19 


66.04 

65.21 


12.49 

n .95 


.22 


^05 


55.48 

57.53 


8.44 

8.44 


.78 


>.05 


Exp. malt 
Exp. female 


41 

47 


69.12 

63.53 


9.16 

13.29 


2.24 


<05 


56.80 

54.47 


7.20 

9.62 


1.26 


>.05 


Exp* A*n* 
Exp. p.m. 


43 

45 


67.86 

64.49 


12.41 

11.11 


1.33 


>.05 


55.47 

55.64 


8.96 

8.36 


.10 


>.05 



^D*t« assembled from measurements of mental c^ono 
logical ages made at the beginning of the Concaimon vl9oo; 
experiment. 
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The F-ratio (probability level = ,05) tested the homo- 
geneity of the variance among the means of the dependent varxables 

Testing of Hyioothesis J-. Hypothesis 1 dealt with differ- 
ences between post-test means^f groups receiving experimental 
treatment. 

HviDothesis 1.— If pretest scores are controlled, when children 
who have participated in a program of learning experiences 
involving haptic perception are tested after a lapse of six 
and/or twelve months following completion of the program, 
there is no significant difference between post-test means 
(for both six and twelve month intervals) in haptic percep- 
tion scores. 

(a) of subjects in individual instruction and subjects 
in group instruction. 

(b) of subjects who attended a modified-Montessori 
prescliool program and subjects who attended a non- 
Montessori preschool program. 



(c) of boys and girls. 

(d) of subjects who attended a morning preschool session 
and subjects who attended an afternoon preschool 
session. 



(e) of subjects who differ in chronological age. 



(f) of subjects who differ in mental age. 

(g) of subjects who differ in years of schooling re- 
ceived prior to participation in the haptic learning 

program. 



In the analysis of data concerned with Hypothesis 1, 
chronological age, mental age, previous years in school, and 
pj;.etest scores were held constant while tests of significanc 
were made to indicate the effects of instruction, school, ^ex, 
and session on post-test means. Means appearing in the following 
tables were taken directly from haptic test data. In the statis- 
tical analysis, however, these means were adjusted by covariance. 
Occasionally in Tables 2 through relatively l^rge di^-ferences 
in post-test means are not accompanied by significant F-ratios. 

It should be remembered that this situation v/ould result from e 
existence of large differences in the corresponding pretest means 
Pretest and post-test means and standard deviations for subjects 
in experimental treatment are presented in Appendix D. 






Hypothesis 1 (a); Individual, vs. group instruction . — 
Table 2 presents the analysis of data for subjects in individual 
and group instruction. The only F-ratio that was significant 
appeared on Test 4 of the six months post~test. This was signifi 
cant at the .01 level and favored subjectf who had received group 
instruction. Subjects in individual and in group instruction did 
not differ significantly on the final test of the Concannon 
experiment. 

According to the evidence presented in Table 2y 
Hypothesis 1(a) was supported by all but one F-ratio. 

TABLE 2 

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF EXPERIMENTAL 
SUBJECTS IN INDIVIDUAL AND GROUP INSTRUCTION 









Post-test Means 








Interval 


Test 


Individual 
(N = 44) 


Group 
(N = 44) 


F 


P 






X 


or 


X 


0^ 








1 


15.20 


3.89 


l4,6l 


5.08 


.36 


>.05 


Six 


2 


15.39 


3.27 


15.25 


3.14 


.00 


>.05 


months 


5 


16.43 


2.59 


16.14 


2.64 


.18 


>.05 




k 


11.16 


4.91 


12.16 


4.73 


7.60 


<.01 




3 


15.59 


3.55 


15.27 


4.74 


.03 


>.05 




1 


15.56 


3.60 


14 086 


4.08 


.19 


>.05 


Twelve 

months 


2 


16.00 


3.02 


16.68 


2.89 


1.43 


>.05 


3 


16.73 


2.82 


16 . 61 


2o68 


.13 


>.05 




k 


13.36 


4.64 


13.11 


4.35 


.21 


>.05 




3 


16.5a 


2 . 86 


16. 14 


3.65 


.02 


>.05 



Hypothesis 1 (b): Montessori vs. non-Montessori Preschool 
Classes . —Bata from Montessori and non-Montessori subjects in 
experimental treatment are presented in Table 3» On the six 
months post-test the only significant F-ratio favored 
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non-Monte ssori subjects on Test 4. Two differences, significant i 
at the .01 and .05 levels, occurred at the twelve months interval. | 
These favored the Montessori subjects on Tests 2 and 3i respec- | 
tively. In the final test of Concannon*s experiment, Montessori j 
subjects excelled non-Montessori subjects by differences signifi- | 
cant at the .05 level on Tests 1, 3 and 5* I 

TABLE 3 I 



ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF MONTESSORI AND 
NON-MONTESSORI SUBJECTS IN EXPERIMENTAL TREATMENT 







Post-test 


Means 








Interval 


Test 


Montessori 

(H = 49) 


Non-Montessori 
(N = 39) 


F 


P 






X 


0** 


X 


G~ 








1 


16.37 


3.60 


13.08 


4.91 


3.09 


>.05 


Six 


2 


15.55 


3.31 


15.03 


3.05 


.00 


>.05 


months 


3 


16.33 


2.67 


16.23 


2.56 


.01 


>.05 




k 


11.31 


^.89 


12.10 


4.76 


' 6 *62 


<.05 




5 


16.80 


3.28 


13.72 


^.57 


1.76 


>.05 




1 


15.31 


3.70 


1^.87 


4.03 


1.34 


>■.05 


Twelve 


2 


17.1^ 


2.5^ 


15.33 


3.16 


7.23 


<.01 


months 


3 


17.37 


1.79 


15.79 


3.42 


4.35 


<.05 




k 


13.2^ 


k.l 7 


13.23 


4e88 


1.46 


>.05 




5 


16.29 


2.7^ 


16.38 


3.87 


2.70 


>.05 



Hypothesis 1(b) was confirmed by all but one test for the 
six months interval and by three tests for the twelve months 
interval. Empirical evidence, therefore, tended to support, but 
did not fully confirm Hypothesis 1 (b). 

No significant differences appear in Table E-1 of Appen- 
dix E which compares Montessori and non-Montessori subjects in 
individual instruction. In Table E-2, which presents data for 
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Montessori and non-Montessori subjects in group instruction, a 
difference significant at the .01 level appeared in Test k of 
the six months post-test and favored the non-Montessori subjects. 
On the twelve months post— test, Montessori subjects excelled non- 
Montessori subjects on Test 2 by a difference significant at the 
.01 level. 

Hypothesis 1 (c)? Boys vs. girls .— -Six and twelve months 
post-test scores revealed no significant differences between the 
performance of boys and girls. Hypothesis 1(c) was accepted on 
the basis of the information recorded in Table k. 

TABLE k 



ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF MALE AND 
FEMALE SUBJECTS IN EXPERIMENTAL TREATMENT 









Post-test Means 






Interval 


Test 


Male 


Female 


F 


P 






(N = 


^1) 


(N = 


47) 










X 




X 


0— 








1 


15.2^ 


4.11 


14.62 


4.86 


1.31 


>.05 


Six 


2 


13.39 


3.21 


15.26 


3.21 


.30 


>.05 


months 


3 


16.12 


2.88 


16.43 


2.36 


2.30 


>.05 




k 


12.10 


4.42 


11.28 


3.17 


.69 


>.05 




3 


13.93 


3.62 


15.00 


4.59 


.14 


>.05 




1 


15.61 


3.24 


14.68 


4.28 


.00 


>.05 


Twelve 


2 


16.51 


2.54 


16.19 


3.30 


.28 


>.05 


months 


3 


17 Ak 


2.05 


16.00 


3.09 


2.69 


>.05 




k 


13.3^ 


3.68 


12.98 


3.09 


.99 


>.05 




5 


16.80 


2.51 


13.91 


3.79 


.00 


>.05 



When data for male and female subjects were analyzed 
according to type of instruction received, a few differences 
appeared. All of these were significant at the .01 level, and 
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all favored girls who had received individual instruction o 
Table E-3 in Appendix E summarizes this information, while the 
data in Table E-4 indicates that no significant differences 
appeared in the analysis of post-test scores for boys and girls 
who had received group instruction. 

Hypothesis 1(d) i Morning session vs. afternoon session . 

— As shown in Table 5, subjects from morning and afternoon pre- 
school sessions performed equally well on the six months post- 
test. Differences, significant at the .05 level, favored 
morning session subjects on two tests of the twelve months post- 
test. Hypothesis 1(d) was confirmed for the six months post-test, 
but was not fully confirmed for the twelve months interval. 



Table E-5 in Appendix E shows only one significant dif- 
ference favoring subjects who received individual instruction 
in morning preschool sessions. Among subjects who received 
group instruction, hov^ever. Table E-6 shows three differences, 
all significant at the .05 level, and all favoring the morning 
session. These occurred on Tests 1 and 4 of the six months 
post-test, and the difference on Test 1 persisted on the 
twelve months post-test. 

Hypothesis 1(e). 1(f). and 1(g) . Hypotheses 1(e), 

1(f), and 1(g) were tested by determining the significance of 
the contribution made by the independent variable to the de- 
pendent variables when other factors were held constant. 

Hypothesis 1(e): Chronological age . — Results for the 
independent contribution of chronological age to post-test 
scores are recorded in Table 6. No significant F— ratios occurred 
on the six months post-test, but two differences, significant at 
the .05 level, appeared on Tests 5 &nd 5 sit the twelve months 
interval. Hypothesis 1(e) was confirmed for the six months 
interval, but could not be fully accepted for the twelve 
months interval. 

Hypothesis 1(f): Mental age . — Analysis of the independ- 
ent contribution of mental age to post-test scores is summarized 
in Table ?. On the six months post-test two F-ratios, signifi- 
cant at the .01 and .001 levels, occurred on Tests 1 and 4 , 
respectively. On the twelve months post-test, the only signifi- 
cant F-ratio appeared on Test 4 . The information contained in 
Table 7 tends to support Hypothesis 1(f) for all haptic tests 
except those which involve the drawing of haptically perceived 
forms . 
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TABLE 5 

ANALYSIS OF COVARIANCE FOR POST-TEST MBAKS OF EXPERIMENTAL 
SUBJECTS IN MORNING AND AFTERN(X)N PRESCHOOL SESSIONS 







Post- test Msons 








Interval 


Test 


Morning 
(N - V3) 


Afternoon 
(M = 45) 


F 


P 






X 




X 


O' 








1 


15.73 


3.29 


14.13 


5.36 


1.99 


>.05 




2 


15.65 


3.10 


15.02 


3.28 


.61 


>.05 


Six 














>.05 


months 


3 


16.37 


2.44 


16.20 


2.78 


.00 

tl 




4 


11.49 


4.82 


11.82 


4.87 


.90 


>.03 




5 


15.91 


2.96 


14.98 


5.05 


.96 


>05 




1 


16.09 


2.65 


14.18 


4.54 


4.49 


<05 




2 


16.28 


2.81 


16.40 


3.12 


.19 


>.05 


Twelve 












4.81 


<05 


months 


3 


17.30 


2.38 


16.07 


2.95 




4 


13.26 


4.33 


13.22 


4.65 


.02 


Xo5 




5 


16.84 


2.54 


15.84 


3.81 


1.64 


>.05 



Hypothesie 1(g); Years of Schooling *— Yegors of schooling 
rscelTsd prior to psurticipation in the Concannon experiment made 
no significant contribution to post-test scores for six and 
twelre months interrals. Table 8 presents the eridence for the 
acceptance of Hypothesis 1(g)* 
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TABLE 6 



TESTS FOR THE INDEPENDENT CONTRIBUTION OF 
CHRONOLOGICAL AGE TO POST-TEST SCORES 



Test 


Six Months 
Post- test 


TwelTC 

Post- 


Months 

-test 


F 


P 


F 


P 


1 


1.23 


>.05 


1.83 


>.05 


2 


•88 


>.05 


1.23 


>.05 


3 


•02 


>.05 


3.98 


<.05 


4 




>.05 


.04 


>.05 


5 


1.76 


>.05 


4.21 


<05 



TABLE 7 

fESTS FOR THE INDEPDfDDfT CONTRIBUTION OF 
NENTAL AGE TO POST-TEST SCORES 








i 



I:; 



i 






li 






TABLE 8 



TESTS FOR THE INDEPENDENT CONTRIBUTION OF PREVIOUS 
YEARS IN SCHOOL TO POST-TEST SCORES 



Test 


Six 

Post 


Months 

-test 


Twelve 

Post 


Months 

-test 


F 


P 


F 


P 


1 


I.l6 


>.05 


2.96 


>.05 


2 


.25 


>.05 


.07 


>.05 


mr 


.33 


>.05 


.03 


>.05 


4 


1.55 


>.05 


1.29 


>.05 


5 


0.00 


>.05 


.58 


>.05 



Findings regarding Hypothesis 1 may be summarized thus: 

1. Subjects who had received individual instruction and 
subjects who had received group instruction were approxi- 
mately equal in performance on both post— tests. 

2. No significant differences appeared between mean scores 
of subjects from Montessori preschool classes and sub- 
jects from non-Montessori preschool classes on four tests 
of the six months post-test. Non-Montessori subjects had 
significantly higher scores on Test k of that post-test. 

On the twelve months post-test, Montessori subjects ex- 
celled non-Montessori subjects by significant differences 
on two of the five haptic tests. 

3. Boys and girls were approximately equal on all six and 
twelve months post-test scores. 

4. For the six months interval, no significant differences 
appeared between subjects from a morning and subjects 
from an afternoon preschool session. On the twelve months 
post-test two significant differences appeared, both 
favoring the morning session. 

5. Chronological age had very little effect on post-test 
scores. Significance was attained in only one test at 
the twelve months interval. 

6. The contribution of mental age to post-test scores was 
negligible on most of the haptic tests. However, mental 
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aigc made a sd.gnd.fd.can't contribution to scores on Test M- 
at both the six and the twelve months intervals. Test k 
required the drawing of haptically perceived forms. A 
significant F-ratio also appeared on Test 1 of the six 
months post-test. 

7. Years of schooling received prior to participation in 
the Concannon experiment made no significant contribu- 
tion to post-test scores. 

Testing of Hypothesis 2 . Hypothesis 2 dealt with com- 
parisons of subjects in experimental treatment and subjects in 
control treatment. The dependent variables concerned were the 
change scores, that is, the differences between pretest and 
post-test scores for the six months and twelve months intervals. 
Change score, means appearing in the following tables were taken 
directly from haptic test data. In the statistical analysis, 
these means were adjusted by covariance. Where significant dif- 
ferences occur, it should be noted that, while adjusted means 
would vary somewhat from the means presented in the table, the 
differences between adjusted means was in the same direction as 
is indicated by the tabular data. 

Hypothesis 2. — When subjects who participated in a program 
of learning experience involving haptic perception and 
subjects who composed the control group for this experiment 
are tested after a lapse of six and/or twelve months follow- 
ing completion of the program, differences in pre- and post- 
test scores in the experimental group and differences in 
pre- and post-test scores in the control group will not 
differ significantly when these differences are analyzed 
for the following factors: 

(a) type of treatment received in the experimental program. 

(b) type of instruction received in the program. 

(c) type of preschool attended. 

(d) sexo 

(e) session attended in the preschool program. 

(f) chronological age. 

(g) mental age. 

(h) years of schooling received prior to participation 
in the experimental program. 
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Hypothesis 2(a); Type of treatment .— Table 9 summarizes 
px»©test and post“test scores and standard deviations for experi- 
mental and control subjects. In every test the experimental 
group surpassed the control group in mean score* 

TABLE 9 

MEANS AND STANDARD DEVIATIONS OF PRETEST AND POST-TEST SCORES 
IX)R SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS 







Six months 


Twelve months 




Pretest 


Post- test 


Poet- test 


Test 










T <r 


X 


X <r 



Experimental (N = 88) 



1 


17.97 


2.47 


14.91 


4.54 


15.11 


3.86 


2 


17.26 


2.98 


15.32 


5.21 


16.54 


2.97 


3 


18.24 


1.8l 


16.28 


2.62 


16.67 


2.75 


4 


13.64 


5.48 


11.66 


4.85 


13.24 


4.50 


5 


17.86 


3.14 


15.43 


4.19 


16.33 


3.29 




Cont 


rol (N = 


43 ) 






1 


10.23 


5.70 


9.88 


4.87 


12.21 


4.27 


2 


13.70 


5.30 


13.19 


3.58 


15 . 1 ^ 


2.90 


3 


13.51 


5.46 


13.65 


5.96 


15.16 


2.99 


4 


5.70 


4.41 


7.67 


4.81 


10.79 


4.55 


5 


9.26 


5.16 


10.12 


4.76 


15 .^ 


4.13 



The analysis of covariance for change scores appears in 
Table 10. In every test, the control group showed a smaller loss 
or a higher gain than did the experimental group. All differ- 
ences were significant* most of them at the *001 level. Therefore, 
Hypothesis 2(a) was rejected. 
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TABLE 10 



ANALYSIS OP COVARIANCE FOR MEAN CHANGE SCORES OF SUBJECTS 
IN EXPERIMENTAL AND CONTROL TREATMENTS 







Mean Change Score 






Interval 


Test 


Experimental 
(N * 08) 


Control 
(H = *3) 


F 


P 






X 


<r 


X 


(T 








1 


-3.06® 


3.41 


-0.35 


3.80 


Z0.64 


<001 




2 


-1.94 


3.55 


-0.51 


4.36 


4.25 


<05 


Six 

months 


5 


-1.95 


2.65 


0.14 


4.35 


13.20 


^001 




4 


-1.98 


3.06 


1.98 


3.20 


45.07 


<.001 




5 


-2.43 


3.08 


0.86 


3.17 


28.87 


<001 




1 


-2.05 


3.43 


1.98 


4.23 


47.73 


<001 




2 


-0.92 


3.07 


1.44 


5.24 


10.12 


<01 


Twelve 

months 


3 


-1.57 


2.65 


1.65 


4.58 


23.30 


<001 




4 


-0.40 


2.90 


5.09 


3.76 


86.24 


<.001 


' 


5 


-1.53 


3.10 


4.14 


3.89 


74.58 


<.001 



•Minus sign indicates a loss between the pretest and 
post- test of the follow-up study. The final test of the 
Concannon experiment was the pretest of the follow-up study. 



On the final test of Concannon* s experiment, experimental 
subjects received significantly higher gain scores than did the 
control subjects on four of the five haptic tests. 
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Pretest and post-test scores and standard deviations for 
experimental and control subjects, divided by type of preschool 
attended, are presented in Table F-1 of Appendix F. In both 
the Montessori and non-Montessori groups, experimental subjects 
excelled controls on every test. 

Table 11 summarizes change scores data for Montessori 
subjects. At the six months interval, one difference between 
change scores was significant at the .01 level and two were 
significant at the .001 level. All differences favored the 
control group. On the twelve months post-test, all differences 
were significant, three at the .001 level and one each at the 
•01 and .05 levels. These differences, too, favored the control 
group. Similar results occurred with non-Montessori subjects, 
as shown in Table 12. The only non-significant difference 
appeared on Test 2 in both the six and the twelve months post- 
tests. 



Pretest and post-test scores and standard deviations 
for boys and girls in experimental and control treatments are 
shown in Table F-2 of Appendix F. On every test boys and girls 
in the experimental group received higher mean scores than boys 
and girls in the control group. 

All F-ratios for the change scores for boys summarized 
in Table 13 were significant and favored the control group. 

Table l4 shows that results were somewhat less decisive for 
girls. On the six months post-test, only two differences were 
significant. These were at the .001 level and favored the con- 
trol group. Results from the twelve months post-test showed 
only one non-significant difference which appeared on Test 2.^ 

On the other four tests, control girls were superior to experi- 
mental girls in change score means. 

Table F-3 in Appendix F summarizes pretest and post-test 
means and standard deviations for experimental and control sub- 
jects divided according to attendance in a morning or an 
afternoon preschool session. Experimental subjects were 
superior to controls on the mean score of every test. 

The analysis of covariance for change scores of subjects 
from a morning preschool session is presented in Table 15* In 
all tests except one, for the six months interval, control 
subjects received significantly higher change scores than experi* 
mental subjects. Among subjects from an afternoon session, for 
both the six and twelve months intervals, control subjects were 
significantly superior to experimental subjects in four out of 
the five haptic tests. On both post— tests a non-significant 
difference appeared for Test 2. This information is summarized 
in Table l6. 
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TABLE 11 



ANALYSIS OF COVARIANCE FOR MEAN ^HANGE SCORES OF MONTESSORI 
SUBJECTS IN EXPERIMEa'JTAL AND CONTROL TREATMENTS 







Mean Change 


Score 








Interval 


Test 


ExperlTCnt.1 

(N = 1 * 9 ) 


Control 
(N = 23) 


F ■, 


P 






X 


<r 


1 


d- 








1 


-2.39® 


2.90 


0.04 


3.62 


8.53 i 


-^01 


jix 


2 


-2.22 


3.46 


-0.78 


3.55 


2.32 


>.05 


months 


3 


-2.51 


2.66 


-1.52 


3.85 


1.84 


>ro5 




4 


-2.65 


2.87 


2.78 


2.37 


51.52 


<001 




5 


-2.41 


2.95 


1.43 


3.42 


19.49 


<001 




1 


-5.45 


3.30 


2.13 


4.71 


s'*. 19 


<.001 


Twelve 


2 


-0.63 


3.23 


2.30 


5.25 


8.66 


<.01 


months 


3 


-1.47 


2.3jJ 


1.04 


5.40 


6.53 


<.05 




4 


-0.71 


3.00 


6.30 


3.28 


82.96 


<001 




5 


-2.92 


2.35 


4.04 


3.42 


63.86 


<.001 



^inus sign indicates a loss between the pretest and post- 
test of the follow-up study. The final test of the Conoannon 
experiment was the pretest of the follow-up study. 
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TABLE 12 



ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF NON-MONTESSORI 
SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS 







Mean Change Score 






Interval 


Test 


Experimental 

(N = 39) 


Control 
(N = 20) 


P 


P 






X 


<r 


X 


<r 








X 


-3.90® 


3.79 


-0.80 


3.94 


11.24 


<.01 




2 


-1.39 


3.60 


-0.20 


5.11 


1.37 


>.05 


Six 

months 




-1.26 


2.46 


2.05 


4.10 


13.39 


<.001 




4 


-1.13 


3.09 


1.05 


3.73 


7.48 


<".01 




5 


-2.46 


3.24 


0.20 


2.69 


9.40 


^.01 




1 


-2.10 


3.44 


1.80 


3.59 


14.61 


<001 




2 


-1.28 


2.82 


0.45 


5.03 


2.13 


>.05 


Twelve 

months 


3 


-1.69 


3.01 


2.35 


3.28 


17.01 


<001 




4 


-0.00 


2.72 


3.70 


3.80 


19.06 


<001 




5 


0.21 


3.05 


4.25 


4.37 


20.71 


<001 



^Minus sign indicates a loss between the pretest and post 
test of the follow-up study. The final test of the Concannon 
experiment was the pretest of the follow-up study. 
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TABLE 13 



ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF MALE 
SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS 



Interral 


Test 


Mean Change Score 


F 

. . i 


P 


Experimental 
(N = *1> 


Control 
(N = 23) 


X 


<r 


X 


<r 




1 


-3.15* 


3.21 


0.52 


5.40 


22.19 


<001 




2 


-2.20 


3.43 


0.39 


5.16 


5.71 


<05 


Six 
















months 


3 


-2.46 


2.88 


1.26 


4.95 


19.75 


Cool 




4 


-2.22 


3.45 


1.26 


2.57 


17.31 


<.001 




5 


-2.46 


3.11 


0.65 


2.90 


13.38 


<.001 




1 


-2.78 


3.00 


2.57 


3.84 


30.02 


<00}. 




2 


-1.07 


5.29 


2.30 


5.77 


9.65 


<.01 


Twelve 
















months 


3 


-1.15 


2.46 


2.87 


5.14 


17.65 


<.001 




4 


— 0. 78 


3.10 


5.13 


4.19 


44.50 


<.001 




5 


-31.59 


3.00 


3.70 


3.11 


32.35 

1 


<.001 



^inus sign indicates a loss between the pretest and 
post-test of the follow-up study. The final test of the Concannon 
experiment was the pretest of the follow-up u.cudy. 
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TABLE 14 



ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF FEMALE 
SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS 







Mean Change Score 






Interval 


Test 


Experimental 
(N = 47) 


Control 
(N = 20) 


F 


P 






X 


<r 


X 


or 








1 


-2.98* 


3.56 


-1.35 


3.98 


2.66 


>.05 




2 


-1.72 


3.65 


-1.55 


2.87 


.09 


>.05 


Six 

months 


3 


-1.51 


2.33 


-1.15 


3.09 


.33 


>.05 




4 


-1.77 


2.67 


2.80 


3.63 


30.59 


<.001 




5 


-2.40 


3.06 


1.10 


3.'*3 


14.59 


<.001 




1 


-2.91 


3.76 


1.30 


4.54 


17.40 


<.001 




2 


-0.79 


2.86 


.45 


4.34 


1.73 


>.05 


Twelve 

months 


3 


-1.94 


2.76 


.25 


3.33 


5.87 


<.05 




4 


- 0.06 


2.67 


5.05 


3.19 


40.38 


<e001 




5 


-1.49 


3.19 


4.65 


4.57 


' 44.74 


<".001 



^inus sign indicates a loss between pretest and post- 
test of the follow-up study. The final test of the Concannon 
experiment was the pretest of the follow-up study. 
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TABLE 15 



AMALISIS OP COVARIAICE FOR MEAN CRAKyE SCORES OF SUBJECTS 

FROM MORNING PRESCHOO. SESSIONS IN EXPERIMENTAL 
AND CONTROL TREATMENTS 







Mean Change Score 






Interval 


Test 


Experimental 

(N = 43) 


Control 
(N = 21) 


F 


P 






X 


cr 


X 


O' 








1 


-2 .49* 


2.63 


0.05 


3.90 


9M 


<01 




2 


-1,58 


3.15 


0.48 


4.02 


3.70 


>.05 


Six 

months 


3 


-1.88 


2.70 


0.33 


4.90 


5.93 


<.05 




4 


-2.09 


3.23 


2.81 


2.52 


36.78 


<.001 




5 


-2.09 


2.84 


0.90 


2.60 


11,60 


<001 




1 


-2.12 


2.76 


2.90 


4,66 


24. 


<.001 




2 


-0.93 


3.1^ 


2.48 


5.84 


10.59 


<01 


Twelve 

months 


3 


-0.95 


2.62 


2.81 


4.80 


14.58 


<001 




4 


-0.33 


2.71 


5.67 


3.5^ 


51.96 


<.001 




5 


- 1.16 


3.33 


4.71 


^.45 


38.6Z 


<001 



^Mirnis sign indicates a loss between pretest and post- 
test of the follow-up study. The final test of the Concannon 
experiment was the pretest of the follow-up study. 



TABLE 16 



ANJLISIS CF COViRIAHCE PCR MEAN CHAN3E SCORES OF SUBJECTS 

FROM AN AFTERNOON PRESCHOOL SESSION IN 
EXPERIMENTAL AND CONTROL TREAT>FNTS 





1 


Mean Change Score 






Interval 


Test 


Experimental 
(N « 45) 


Control 
(N = 22) 


F 


P 






X 


o* 


X 


O' 








1 


-3.6C^ 


3.94 


-0.73 


3.66 


10.59 


<.01 




2 


-2.29 


3.86 


-1.45 


4.46 


0.69 


>.05 


Six 

months 


3 


-2.02 


2.59 


-0.05 


3.75 


6.41 


<.05 




4 


-1.87 


2.90 


1.18 


3.56 


14.83 


<.001 




5 


-2.76 


3.26 


0.82 


3.63 


17.30 


<.001 




1 


-3.56 


3.83 


1.09 


3.55- 


22.81 


<.001 




2 


-0.91 


3.00 


0.45 


4.37 


1.65 


>05 


Twelve 

months 


3 


-2.16 


^^.55 


0.5^ 


4.06 


8.39 


<.01 




4 


-0.47 


3.07 


4.55 


3.88 


36.68 


<.ODl 




5 


1.89 


2.81 


3.59 


3.1? 


39.45 


<.001 



«^Minus sign indicates a 3oss between pretest and post 
lest of the follow-up study. The final test oi the Concannon 
©xperijnent was the pretest of the follow-up study • 









Hypothesis 2(b): Ij’pe of instruction * --Table 17 

suirnarises the analysis of covariance for experimental sub- 
jects in individual and group instruction. The only signi- 
ficant difference was at the .05 level and appeared on Test 4 
of the six months post-test. This favored group-instructed 
subjects, who also excelled individually-instructed subjects 
by a significant difference in mean scores on the same test 
at the six months interval, as shown in Table 2. Both in- 
dividually and group-instructed subjects showed losses in 
change scores on every test for both intervals. On the basis 
of the information appearing in Table 17? Hypothesis 2(b) was 
accepted for the six months interval and for all but one test 
at the twelve months interval. 

Control subjects received only group instruction. Their 
change score data, therefore, could not be analyzed for dif- 
ferences in type of instruction received. 

Concannon (1966) found no significant differences in 
gain scores of subjects who received individual instruction 
and those who received group instruction. 

Hypothesis 2(c): Type of preschool .— The analysis of 
covariance for change scores of Montessori and non-Montessori 
subjects in experimental treatment is presented in Table I8. 

Four significant differences appeared, all favoring non- 
Montessori subjects. At the six months interval, a difference 
on Test 4 was significant at the .01 level. At the twelve 
months interval, differences significant at the .05 level 
appeared on Tests 1 and 4, while a difference at the .001 level 
of significance appeared on Test 5<> Non-Montessori subjects 
gained in chauge scores on Test 5 at the twelve months internal. 
Otherwise both Montessori and non-Montessori experimental sub- 
jects experienced losses in change scores on all tests for both 
intervals. 

In the analysis of covariance for post-test means of 
Montessori and non-Montessori subjects in experimental treat- 
ment, which appears in Table 3 9 Test 4 at the six months 
interval showed a significant difference favoring non-Montessori 
subjects, while Tests 2 and 3 at the twelve months interval 
showed significant differences at the .01 and .05 levels, 
respectively, favoring Montessori subjects. 

The analysis of covariance for change scores of control 
subjects from Montessori and non-Montessori preschool classes 
appears in Table 19 . A single significant difference appeared 
O’' Test 3 at the six months interval. This was at the .05 level 
otnd favored non-Montessori subjects. On the six months post- 
test the two control groups gained in change scores on some 
tests and lost in change scores on others. The twelve months 
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p 03 t-teat> however, showed change score gains on all tests for 
both control groups. 

TABLE 17 



ANALYSIS OF COVARIANCE FOR MEAN CHANCE SCORES OF EXPERIMENTAL 
SUBJECTS IN INDIVIDUAL AND GROUP INSTRUCTION 







Mean Change Score 






Interval 


Test 


Individual 
(N = 44) 


Group 
(N = 44) 


F 


P 






X 


0 


X 


0 








1 


-2.93® 2.81 


-3.18 


3.91 


.03 


>.05 




2 


-2.23 


3.79 


-1.66 


3.26 


.72 


>.05 


Six 

months 


3 


-1.86 


2.94 


-2.05 


2.31 


•07 


>.05 




4 


-2.82 


2.29 


-1.14 


3.48 


11.24 


<-01 




5 


-2.73 


2.73 


—2# jl4 


3.37 


• 


>.05 




1 


-2.77 


i 

3.20 


l; 

-2.93 


3.63 


.00 


>.05 




2 


-1.61 


3.14 


-0.23 


2.84 


3.11 


>.05 


Twelve 

months 


3 


-1.57 


2.83 


-1.57 


2.46 


.01 


>105 




4 


-0.61 


2.56 


-0.18 


3.19 


1.33 


>.05 




5 


-1.80 


2.77 


-1.27 


3.38 


.76 


>-05 



®Minus sign indicates a loss between pretest and post- 
test of the follow-up study. The final test of the Concannon 
experiment was the pretest of the follow-up study. 
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TABLE 18 

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SC(®ES OF EXPERIMENTAL 
SUBJECTS FROM MCKTESSCRI AND NON-4ICIJTESSCRI 
PRESCHOOL CLASSES 







Mean Change Score 








Interval 


Test 


Hontessori 

(N ■ 49) 


on*4{onte8Sorl 

(N » 39) 


F 


P 






X 


0 


X 


o 








1 


-2.39* 


2.90 


-3.90 


3.79 


.18 


>.05 


Six 

months 


2 


-2.22 


3.48 


-1.59 


3.60 


.73 


>.05 


3 


-2.51 


2.66 


-1.26 


2.46 


.34 


^05 




4 


-2.65 


2.87 


-1.13 


3.09 


10.85 


<.01 




5 


-2.41 


2.95 


-2.46 


3.24 


.06 


>.05 




1 


-3.45 


3.30 


-2.10 


3.44 


6.60 


<.05 


Twelve 


2 


-0.63 


3.23 


-1.28 


2.82 


.57 


>.05 


months 


3 


-1.47 


2.33 


-1.69 


3.01 


.33 


>.05 




4 


-0.71 


3.00 


-0.00 


2.72 


5.53 


<.05 




5 


-2.92 


2.35 


o.a 


3.05 


14.67 


<.001 



fllniis sign Indicates m loss bstvesn piretsst and post» 
tast of the foUow-iip study. The final test of the Coneannoii 
•spexdjitiit was the pretest of the foUoeMip study. 

a. 
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TABLE 19 



ANALYSIS OF COVARIANCE FOR MEAN CHANSE SCORES OP CCKTRCL 
SUBJECTS FROM MONTESSCRI AND NOK-MCRTESSCRI 
FRESCHOGL CLASSES 







Mean Change Score 






Interval 


Test 


Hontessorl 
(N - 23) 


Non‘4(ontessorl 
(N - 20) 


F 


P 






X 


<r 


X 


<r 








1 


.04 


3.62 


-0.80 


3.9^ 


•01 


>.05 




2 


-0.78* 


3.55 


-0.20 


5.U 


.20 


>.05 


Six 

months 


3 


-1.52 


3.85 


2.05 


4.10 


4.36 


<05 




4 


2.78 


2.38 


1.05 


3.73 


.13 


>.05 




5 


1.43 


3.'»2 


0.20 


2.69 


.39 


>.05 




1 


2.13 


4.71 


1.80 


3.59 


.54 


>.05 




2 


2.30 


5.25 


0.45 


5.03 


2.36 


>.05 


T%ielve 

months 


3 


1.04 


5M 


2.35 


3.28 


.52 


>.05 




4 


6.30 


3.28 


3.70 


3.80 


1.53 


>.05 




5 


4.04 


3.42 


4.25 

1 

t ■ — 


4.37 ^ 


.60 


O 

A* 



®Minus sign Indicates a loss between pretest and post- 
test of the follow-up stuc'v The final test of the Coneannon 
experiment was the pretest of the follow-up study« 
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With regard to experimental subjects, the information 
appearing in Table l8 indicates that Hypothesis 2(c) was sup- 
ported by four out of five tests at the six months interval, but- 
by only two of the five tests at the twelve months interval. 

With regard to control subjects and the data appearing in Table 
19, Hypothesis 2(c) was supported by all but one test at the six 
months interval and by all tests at the twelve months interval. 
Empirical evidence, therefore, tended toward rejection of 
Hypothesis 2(c) for experimental subjects and toward acceptance 
of Hypothesis 2(c) for control groups. 

In her comparisons of gain scores for Montessori and 
non-Montessori subjects, Concannon (I966) found differences 
significant at the .001 level on every test and all of these 
favored Montessori subjects. 

Hypothesis 2(d): Sex . — In Table 20 the analysis of 

covariance for mean change scores of male and female subjects 
in experimental treatment revealed two significant differences 
on the six months post-test and no significant differences on 
the twelve months post-test. On Tests 1 and 3 at the six 
months interval, girls excelled boys by differences significant 
at the .05 and .01 levels, respectively. In the analysis of 
covariance summarized in Table however, boys and girls in 
experimental treatment did not differ significantly in mean 
scores on any test at either interval. 

The analysis of covariance for mean change scores of 
male and female subjects in control treatment is presented in 
Table 21. At both intervals a difference significant at the 
.05 level appeared on Test 3 and favored control boys. 

Among experimental subjects, boys and girls lost in 
change scores on every test at both intervals. In contrast, 
control boys gained in change scores on every test of both 
post-tests. Control girls lost i*i change scores on Tests 1, 

2, and 3 of the six months post-test, but gained in change 
scores on Tests 4 and 5 at that interval and on all tests at 
the twelve months interval. 

While not completely decisive in either case, empirical 
evidence tended to confirm Hypothesis 2(d) for both experimental 
and control subjects. 

In her experiment Concannon (I 986 ) found significant 
differences in gain scores favoring girls on Tests 1, 2, and 3» 
and a significant difference favoring boys on Test 4. 
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TABLE 20 



ANALYSIS OF COVARIANCE FOR MEAN CHAHOE SCORES OF KAI£ 
AND FEMALE SUBJECTS IN EXFERHSNTAL TREATMENT 







Mean Change Sooxr 








Interval 


Test 


lUl* 

(* - ^a.) 


FsBale 

(H » 47) 


F 


P 






X 


0* 


X 


O’ 








1 


-3.15* 


3.21 


-2.98 


3.56 


4.51 


<05 


i 

Six 

1 


1 

2 

i 


-2.20 


3.43 


-1.72 


3.63 




>.05 


nonths 


3 


-2.46 


2.88 


-1.51 


2.33 


7.35 


<.01 




4 


-2.22 


3.45 


-1.77 


2.67 


1.33. 


>.05 




5 


-2.46 


3.11 


-2.40 


3.06 


.01 


>.05 




1 


-2.78 


3.00 


-2.91 


3.76 


.67 


>.05 


TwBlve 

Bonths 


2 


-1.07 


3.29 


-0.79 


2.86 


1.33 


>05 


3 


-1.15 


2.46 


-1.9^ 


2.76 


1.29 


>05 




4 


-0,78 


3.10 


— O . C 6 


2.67 


.01 


>.05 




5 


-1.5 S 


3.00 


-1.49 


3.19 


.64 


>.05 



*MinQ8 sign indleat«f a loss botwsen preteat and poat- 
teet of the followup study. The final test of the Coneannon 
experlnent was the pretest of the follow-up study. 







TABLE 21 

ANALISIS OF COVARIANCE FC21 MEAN CHAN5E SCORES CF MAID 
AND FEMALE SUBJECTS IN COSTROL TREATMENT 





r— ' ■ 


Mean Change Score 






^ 


Interval 


Test 


Mala 

(N = 23) 


Femala 

(N ■ 20) 


F 


P 






X 


O' 


X 


0" 








1 


.52 


3.1*0 


-1.35* 


3.96 


3.57 


>.05 




2 


.39 


5.16 


-1.55 


2.87 


1.92 


>.05 


Six 














<05 


months 


3 


1.26 


'^.95 


-1.15 


3.09 


6.24 




4 


1.26 


2.57 


2.80 


3.63 


3.82 


>05 




5 


.65 


2.90 


1.10 


3.43 


.13 


>05 




1 


2.57 


3.84 


1.30 


4.54 


1.04 


>.05 




2 


2.30 


5.77 




4.34 


1.50 


>.05 


Twelve 














months 


3 


2.87 


5.14 


CM 

• 


3.33 


5.63 


<05 




4 


5.13 


4.19 


5.05 


3.19 


.28 


>.05 




5 


3.70 


3.11 


4.65 


^.57 


.79 


>.05 



*Minus sign Indioates a loss betwsen protest and post- 
test of the follow-up study. The final test of the Concannon 
flocperlnent was the pretest of the follow-up study. 



48 



Hypothnsls 2(e) t Sasadoni *— Table 22 contains ths anal- 
ysis of covariance for mean change scores of experimental 
subjects from morning and afternoon preschool sessions* Both 
groups showed losses in change scores on every test at both In'i?* 
tervals; however no significant differences appeared on either 
post-test* 



TABLE 22 

ANALYSIS OP COVARIANCE POR MEAN CHANGE SCORES OP EXPERIMENTAL 
SUBJECTS FROM MORNING AND AFTERNOON PRESCHOOL SESSIONS 



Interval 


Test 


Mean Change Score 


F 


P 


Morning 
(N * 43) 


Afternoon 
(H - 45) 


X 


or 


X 


or 




1 


-2*49* 


2.63 


-3.60 


3.94 


*04 


>.05 




2 


-1.58 


3.15 


-2.29 


3.86 


.55 


>S05 


Six 
















months 


3 


-1*88 


2.70 


-2.02 


2.59 


*03 


>.05 




4 


-2*09 


3.23 


-1.87 


2.90 


3.22 


>05 




5 


-2*09 


2.84 


-2.76 


3.26 


.18 


>05 




1 


-2*12 


2.76 


-3.56 


3.83 


.04 


>.05 




2 


-0*93 


3.W 


-0.91 


3.00 


1.97 


>.05 


Twelve 
















months 


3 


-0*95 


2.62 


-2.16 


2.55 


.41 


>.05 




4 


-0*33 


2.7J. 


-0.47 


3.07 


.98 


>.05 




5 


-1*16 


3.33 


-1.89 


2.81 


*02. 


>.05 



*Mlnus sign Indicates a loss between pretest and post- 
test of the follow-oip study* The final test of the Concannon 
experiment was the pretest of the follow-up study* 
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In the analysis of covariance for mean scores of experi- 
mental subjects from morning and afternoon preschool sessions 
which appears in Table 5, there were no significant differences 
on the six months post-test* Two differences significant at the 
• O5 level appeared on the twelve months post-tes''* and these 
favored the morning group* 

The analysis of covariance for mean change scores of 
control subjects from morning and afternoon preschool sessions 
is presented in Table 23- There were no significant differences 
at the six months interval 9 but a singel difference, significant 
at the *05 level and favoring subjects from morning sessions* 
appeared on the twelve months post— test. Control subjects from 
morning preschool sessions showed increases in change scores on 
every test at both intervals. Control subjects from afternoon 
preschool sessions lost in change scores on three tests of the 
six months post— test but gained in change scores on all other 
tests at both intervals. 

Concannon (1966) found no significant differences 
between subjects from morning and subjects from afternoon pre- 
school sessions. 

Hypotheses 2(f). 2(g). and 2(h) . Hypotheses 2(f)* 

2 (g)* and 2(h) were tested by determining the significance of 
the contribution made by the independent variables to the 
dependent variables* the change scores, when other factors were 
held constant. 

Hypothesis 2(f). Chronological age .— Table Zk 
summarizes the tests for the independent contribution of chrono- 
logical age to change scores. No significant F-ratios appeared 
on the six months post-test and only one significant F-ratio 
appeared on the twelve months post— test. Empirical evidence 
favored acceptance of Hypothesis 2(f). 

In her experiment Concannon (1966) found that incre- 
ments in chronological age had a significant effect on gain 
scores for three of the five haptic tests. 

Hypothesis 2(g); Mental age . — The summary of tests for 
the independent contribution of mental age to change scores- is 
summarized in Table 23* The only significant F-ratio was at 
the .05 level and occurred on Test 1 for the six months interval. 
These findings tended to confirm Hypothesis 2(g). 

Increments in mental age had no significant effect on 
gain scores in the Concannon (1966) experiment. 
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TABLE 23 



ANALYSIS OP COVARIAKCE FOR MEAN CHANGE SCORES OP CONTROL 
SUBJECTS PROM MORNING AND AFTERNOON PRESCHOOL SESSIONS 







Mean Change 


Score 


■ “ 






Interral 


' 

Test 


Morning 

(H = a) 


Afternoon 
(N - 22) 


F 


P 






X 


r 


X 


cr 








1 


.05 


3.90 


-0.73® 


‘ 3.66 


.29 


>.05 


Six 


2 


.48 


4.02 


-1.45 


4.46 


2.15 


>.05 


months 


3 


.33 


4.90 


-0.05 


3.75 


.00 


>.05 




4 


2.81 


2.52 


1.18 


3.56 


3.29 


>.05 




5 


.90 


2.60 


.82 


3.63 


.02 


>.05 




1 


2.90 


4.66 


1.09 


3.55 


1.94 


>.05 


Twelve 


2 


2.48 


5.84 


.45 


4.37 


2.88 


>.05 


months 


3 


2c 81 


4.80 


.55 


4.06 


4.26 


<.05 




4 


5.67 


3.54 


4.55 


3.88 


1.65 


>.05 




5 


4.71 


4.45 


3.59 


3.17 


1.06 


>.05 



*Minus sign indicates a loss between pretest and post- 
test of the follow-up study* The final test of the Concannon 
experiment was the pretest of the follow-up study. 
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TABLE 24 



TESTS FOR THE 1:NDEPENDENT CQNTRIBITriON OF CHRONCfLOGICAL 

AGE TO CHANGE SC 'S 



Test 


Six Months 
Post-test 


Twelve Months 
Post -test 


F 


P 


F 


P 


1 


.04 


>.05 


.01 


>05 


2 


.35 


>05 




>05 


3 


.46 


>05 


.39 


>05 


4 


1.48 


>05 


4.03 


<05 


5 


.81 


>05 


.56 


>05 



TABLE 25 

TESTS FOR THE INDEPENHINT CONTRIBUTICN CF MENTAL AGE 

TO CHANGE SCORES 



Test 


Six Months 
Post -test 


Twelve . "*hs 
Post-tesT 


F p 


F p 


U 


5.06 <.05 


.70 >05 


2 


.01 >.05 


.00 >05 


3 


• 

O 

O 

.V 

o 


1.93 >05 


4 


1.79 >.05 


A? >05 


5 


.04 >05 


.85 >.05 
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Hypothesis 2(h): Years in gchool . —Table 26 presents the 

results of teste for the independent contribution of years in 
school prior to participation in the Concannon ezperiaent* Only 
one significant P- ratio appeared and this was on Te^t 4 of the 
six months post-test. Empirical evidence, while not absolutely 
decisive, favored acceptance of Hypothesis 2(h). 

Previous years in school had no appreciable effect on 
gain scores in the Concannon experiment. 



TABLE 26 

TESTS FOR THE INDEPENDENT CONTRIBUTION OP PREVIOUS 
YEARS IN SCHOOL TO CHANGE SCORES 






Test 


Six Months 
Post- test 


Twelve 

Post- 


Months 

•test 


F 


p 


P 


P 


1 


2.43 


>.05 


3.25 


>.05 


2 


.07 


>.05 


.22 


>.05 


3 


1.34 


>05 


.27 


>.05 


4 


4.34 


<.05 


2.76 


>.05 


5 


.37 


>.05 


.89 


>.05 
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Findings with regard to Hypothesis 2 may be summarized 
as follows. 

1. While experimental subjects surpassed controls on all 
pretest and post-test means, control subjects attained 
significantly higher change scores for both the six 
and twelve months Intervals. 

2. When subjects were divided according to type of pre- 
school attended, sex, and preschool session attended, 
comparisons between experimental and control subjects 
had the following results s 






!* 
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(a) Montessori and non-Montessori experimental subjects 
excelled Montessori and non-Montessori control sub- 
jects, respectively, in all mean scores of thu six 
and twelve months post-tests. Among both Montessori 
and non-Montessori subjects, controls obtained sig- 
nificantly higher change scores on a majority of the 
haptic tests at both the six and the twelve months 
intervals. 

(b) Boys and girls in the experimental group were supe- 
rior to boys and girls in the control group on 
post-test means for every test at the six and twelve 
months intervals. Control boys were significantly 
higher than experimental boys in change scores for 
both six and twelve months post-tests. While ex- 
perimental and control girls did not differ 
significantly in change scores on three of the five 
haptic tests at the six months interval, control 
girls attained significantly higher change scores 
for four of the five haptic tests in the twelve 
months post-test. 

(c) When subjects were divided according to the pre- 
school session attended, in each session subjects 
in experimental treatment surpassed controls in 
post-test means. Among subjects from a morning pre- 
school session, controls received significantly 
higher change scores on all but one of the haptic 
tests for the six months interval and on all haptic 
tests for -^he twelve months interval. Among sub- 
jects from an afternoon preschool session, controls 
obtained significantly higher change scores on four 
of the five tests for each interval. 

3. There was very little difference between charge scores 
attained at the six months and twelve months intervals 
by experimental subjects who had received individual 
instruction and those who had received group instruction. 



4 . Among experimental subjects from Montessori and non- 
Montessori preschool classes, only one significant 
difference in change scores occurred on the six months 
post-test. This favored non-Montessori subjects who 
also surpassed Montessori subjects by significant 
differences in change scores on three of the five haptic 
tests at the twelve months interval. 

5. Among control subjects from Montessori and non-Montessori 
preschool classes, there was very little difference in 
change scores attained at either interval. 






6, Ie a comparison of change scores for boys and girls in 

experimental treatment, girls were significantly superior 
to boys on two tests of the six months post-test, but 
there were no significant differences between boys and 
girls at the twelve months interval. 

7* Only slight differences appeared in change scores 

attained by boys and girls in control treatment. A sig- 
nificant difference favoring boys occurred on Test 5 at 
both the six and the twelve months intervals. 

8. Within the experimental group, analysis of change scores 
revealed no significant differences between subjects 
from morning and subjects from afternoon preschool 
sessions , 

9* Among control subjects, differences in change scores 
between subjects from morning and subjects from after- 
noon preschool classes were slight and virtually 
negligible . 

10. Chronological age made little contribution to haptic 
change scores. The only significant F-ratio appeared 
on the twelve months post-test. 

11. Mental age made little contribution to haptic change 
scores. One significant F-ratio appeared on the six 
months post-test. 

12. Years of schooling received prior to participation in 
the Concannon (1966) experiment had little effect on 
change scores. Only one significant F-ratio appeared 
on the six months post-test. 

Comparisons with ^ oncannon^s Results 

In several instances results from the follow-up study 
were in agreement with Concannon ’s findings. Among subjects in 
experimental treatment, those who had received individual in- 
struction and those who had received group instruction did not 
differ appreciably on either mean scores or gain scores on the 
final test of the Concannon (1966) experiment. Group-instructed 
subjects were significantly higher in mean score and in change 
scores on Test k of the six months post-test, but otherwise 
no significant differences appeared between the two groups at 
either interval of the follow-up study. In the Concannon 
experiment, subjects from morning and afternoon preschool 
sessions did not differ significantly in gain scores on any 



haptic test. This was further substantiated in the follow-up 
study. The only significant difference in change scores which 
appeared favored subjects in control treatmert who had attended 
morning preschool sessions. 

Concannon found that mental age and previous years of 
schooling had no effect on gain scores. In the follow-up 
study these factors made only slight, and perhaps negligible 
contributions to change scores. In each case a single signi- 
ficant F-ratio appeared on the six months post-test. 

Elsewhere, some contrasts to Concannon *s findings ap- 
peared. Montessori subjects, who were significantly superior 
in mean scores to non-Montessori subjects on Tests 1, and 5 
in the final test of Concannon ’s experiment, were significantly 
lower than non-Montessori subjects on Test 4 of the six months 
post-test. Differences in mean scores between the two groups 
on other tests of the six months post-test were non-significauit ; 
however, Montessori subjects excelled non-Montessori subjects 
in mean scores on Tests 2 and 3 of the twelve months post-test. 
Montessori subjects received significantly higher gain scores 
than did non-Montessori subjects on all five haptic tests in 
Concannon*s experiment. Among experimental subjects in the 
follow-up study, non-Montessori subjects excelled Montessori 
by significant differences in change scores on one test at the 
six months interval and three tests at the twelve months inter- 
val, while Montessori subjects were not favored by any 
significant differences in change scores. Only one significant 
difference occurred among control subjects. This was on the 
six months post-test and favored non-Montessori subjects. 

Experimental subjects received significantly higher 
gain scores than control subjects on four of the five haptic 
tests at the end of the Con <nnon experiment. In the follow-up 
study, this trend was reversed and control subjects received 
significantly higher change scores on all tests for both the six 
and the twelve months intervals. This type of reversal was not 
unexpected, however, because the post-tests measured both haptic 
abilities and the retention of learning, a matter which will 
receive further discussion in Chapter IV. 

In gain score measurements made at the end of the Con- 
cannon’s experiment, girls excelled boys by significant 
differences on three haptic tests, while boys excelled girls on 
one test. Among boys and girls who had received experimental 
treatment, only two significant differences occurred in the 
follow-up study. Both were at the six months interval and both 
favored girls. Among control subjects, again only two signi- 
ficant differences appeared, one at each interval and both 
favoring control boys. 
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In Concannon’js experim«>nt , incrfements in chronological 
age had a significant effect on gain scores in three of the 
haptic tests. In the follow-up study, chronological age made no 
significant contribution to change scores on thr six months post- 
test and made a significant contribution to change scores on 
only one test at the twelve months interval® 
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CHAPTER IV 
DISCUSSION 



Performance on the six months and twelve months poow-” 
tests reflected both the natural development of haptic abilities 
and the retention of learning. Experimental treatment in Con- 
cannon's experiment involved the recognition and association or 
memorization of identifying cues detected through haptic per- 
ception. This type of learning activity is probably more in 
keeping with the sensory training practices of a Montessori 
preschool program than with practices in more traditional 
preschool classes. Experimental treatment also involved visual 
study of geometric forms, the acquisition and practical appli- 
cation of terminology, such as "circle," "triangle," "side," 
etc., and the description and drawing of visually as well as^ 
haptically perceived forms. These activities resemble learning 
experiences encountered in both Montessori and non-Montessori 
learning situations. 

In projecting findings from the research reported here 
to other preschool children or other preschool programs and 
activities, caution must be exercised, first of all, because the 
use of haptic learning material was, in itself, rather unique. 
Secondly, every study is necessarily limited by the number of 
subjects comprising its sample. While subjects participating 
in the study came from socioeconomic levels ranging from the 
lower-lower to the upper classes and were in many ways repre- 
sentative of urban and suburban preschool populations, the total 
sample consisted of 131 subjects and was, therefore, only a 
small percentage of the children then enrolled in preschool 
programs throughout the United States<> Nevertheless, since the 
learning experiences involved were similar in many ways to^ 
current preschool activities and since subjects who participated 
resembled many other preschool children, findings from the 
follow-up study offer some use ^ information regarding preschool 
education and may help point out* questions that can be studied 
profitably in further research. 

Analysis of post-test means and change scores of experi- 
mental subjects afforded a more complete picture of retention 
and haptic development than would have been available from the 
analysis of either type of score alone. Post-test means pre- 
sented the level of toal performance that had been attained 
during the six months and the year following completion of 



o 
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Concannon’s experiment « Change scores demonstrated differences 
between pretest (ioe<> final test of the Concannon experiment) 
and post-test performance and indicated whether post-test per- 
formance represented a loss from, or a gain over, pretest scores o 
In the follow-np study post-test means and change score means 
were subjected to appropriate adjustments by covariance « Since 
post-test scores were measures of total performance and change 
scores were measures of differences between pre- and post-test 
performances 5 significant differences and F-ratios which ap- 
peared in the analysis of post-test means were not always— and 
were , in fact, seldom— predictive of significant findings for 
the same groups and tests in the analysis of change scores o 
Conversely, significant findings in the analysis of change 
scores seldom coincided with significant findings in the anal- 
ysis of post«*test means o 

In cases where a single significant F-ratio occurred in 
the five haptic tests comprising a post-test, it should be 
remembered that, even in a series of tests where, theoretically, 
there were no real differences, five per cent of the test 
analyses would be expected to show significance at the »05 level 
on the basis of chance alone o Thus it is possible that an 
isolated F-ratio, significant at the 0O5 level, is of less 
importance than it immediately appears 0 



Experimental vs. Control Treatments g 
Loss and Gain in Change Scores 

A preliminary examination of findings from the follow-up 
study reveals what is, perhaps, its most striking contrast to 
Concannon’s results in Tables 10 fchrougti I60 Here comparisons 
of change scores, i« e«, differences between pretest and post- 
tests scores, for experimental and control subjects showed a 
reversal of the trend found by Concannono At completion of the 
latter’s experiment, experimental subjects were decidely supe- 
rior to control subjects in gain scores, io e®, the differences 
between scores on the initial and final tests of the experiment, 
on four of the five haptic tests o 




. ■- 




■ ..-t- 













At both the six and twelve months intervals of the follow- 
up study, experimental subjects excelled controls in mean scores, 
but controls obtained significantly higher change scores than 
did subjects who had received experimental treatment <, When data 
was further analyzed according to type of preschool attended, 
sex, and preschool session attended, all significant differences 
favored subjects from the control groupo Considering the 
abilities and learning examined in the post-tests, however, 
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these results were not unexpectedo Subjects who had not par- 
ticipated in a program of planned learning activities continued 
to progress in haptic abilities and to acquire related learning, 
since opportunities to learn terms as, for instance, geometric 
names for forms, and relationships, such as ’’inside,** ’’outside,” 
and ’’touching,” are available outside formal learning situations® 
Participation in the experiment treatment of the haptic learn- 
ing program had enabled most of the experimental subjects to 
acquire proficiency in the exercise of haptic abilities and in 
the use of a vocabulary somewhat more technical and specific 
than that ordinarily used by preschool children for the ident- 
fication and description of geometric forms. Usually a retention 
study shows some loss in this type of proficiency. 

Comparisons of change scores for experimental and control 
subjects from a Montessori preschool program showed that control 
subjects surpassed experimental subjects by significant differ- 
ences on all but two tests, Tests 2 and 3 at the six months 
interval. In a similar comparison of subjects from non- 
Montessori preschool programs, controls surpassed experimentals 
by significant differences on all tests except Test 2 at both 
intervals. Apparently a common background in the sensory 
experiences provided by the Montessori system did not cause the 
relationship between change scores for Montessori experimental 
and control subjects to vary from the general relationship which 
appeared between change scores for non-Montessori subjects from 
experimental and control treatments. 

In the follow-up study, there were instances in which 
control subjects experienced losses in change scores. These 
losses were slight and in only two instances did they involve 
significant differences between comparative control groups. 



Type of Instruction Receive d 

Analysis of post-test means and change score means of 
subjects in experimental treatment indicated that individual 
and group instruction were equally effective when evaluated by 
measurements made six months and twelve months after completion 
of the Concannon experiment. Apparently highly individualized 
instruction, such as that which characterizes the Montessori 
system of education, is not superior to group instruction in 
realizing the aims of a preschool learning situation. In both 
the analysis of post-test means and the analysis of change score 
means a single significant differences occurred. In each case 
this was at the .05 level on Test 4 of the six months post-test 
and favored group-instructed subjects. While this evidence 
indicated that, at the six months interval, group-instructed 
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subjects were superior to individually-instructed subjects in 
the drawing of haptically perceived forms, in the overall per- 
formance differences between the two groups were considered 
slight and perhaps negligible o 

While individual instruction provides a one-to-one 
relationship in which the pupil enjoys the undivided attention 
of the teacher, supposedly a minimum of distraction, and immedi- 
ate reinforcement of appropriate responses or immediate 
correction of inappropriate responses, apparently group instruc- 
tion also has its advantages® The group situation may provide 
more variety in the models of appropriate behavior which can be 
observed and imitated by the pupil, as well as motivation in 
the form of competition or participation with peers which is 
absent when individual instruction is used® In the Concannbn 
experiment, group-instructed subjects probably observed a 
greater variety in the manner of exploring and matching haptic 
forms and in proviucing acceptable drawing and verbal responses 
than did individually instructed subjects® Furthermore, in a 
group, reinforcement of appropriate responses and correction of 
inappropriate responses can benefit not only the child whose 
work or behavior is being examined by the teacher, but also the 
other children present who, by g[roup membership, have the oppor- 
tunity to observe the situation and relate its implications to 
their own performance® 

Although nothing in the present study substantiates the 
hypothesis, possibly the presence of peers in the learning situ- 
ation provides a feeling of security and an absence of anxiety 
which do not obtain when the child works alone with the teacher 
and attempts to produce acceptable responses with a minimum of 
trial-and-error and delay® Perhaps these or other more subtle 
aspects of the learning situation help to equalize the efficiency 
of individual and group learning situations® Perhaps, too, 
educators at times place undue emphasis on the merits of either 
individual or group instruction, since even in the Montessori 
program, the child, after receiving instruction, works alone on 
the task to be mastered, practicing the skill involved or 
otherwise consolidating the learning acquired® Usually the 
child who has received group instruction also proceeds to 
similar practice of the appropriate skill or exercise of the 
newly acquired concepts® Presuming then that the pupil has 
sufficient motivation, maturation, and past experience to profit 
from the instruction given, he can acquire and retain learning 
equally well in either individual or group learning situations® 
Since, for most children and for most schools, individual instruc- 
tion is a financial and practical impossibility, the question 
that should receive attention would seem to be; what size group 
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will combine optimum learning conditions for the child with the 
economic use of personnel, space, time, and materials? 



Type of Preschool Attended 

In the analysis of covariance for post-test means of 
experimental subjects, dichotomised by type of preschool attended, 
non-Montessori subjects were significantly superior to Montessori 
subjects on Test 4 of the six months post— test, but Montessori 
subjects excelled by significantly higher scores on Tests 2 and 3 
of the twelve months post-test o Significant differences in haptic 
test means favoring Montessori subjects had appeared on Tests 1, 

3, and 5 of Concannon’s final test« In Concannon's experiment, 
also, Montessori subjects excelled non-Montessori subjects by^ 
significant differences in gain scores on every test of the final 
test. In the Analysis of change scores for experimental subjects 
in the follow-up study, a difference significant at the <,01 level 
and favoring non-Montessori subjects appeared on Test at the 
six months interval. At the twelve months interval, differences 
significant at the .05 level appeared on Tests 1 and k while a 
difference significant at the <,001 level appeared on Test 5<> 

All three differences favored non-Montessori subjects. Among 
control subjects the only significant difference in change scores 
which appeared was at the .05 level. This was on Test 3 of the 
six months post— test and favored non-Montessori subjects. 

This evidence indicated that Montessori subjects, who 
were superior to non— Monte ssori subjects at the end of the Con- 
cannon experiment, tended to lose that advantage in the course 
of time. The appearance of significant differences in post-test 
means, favoring Montessori subjects, on Tests 2 and 3 s-t the 
twelve months interval provided some evidence that the previous 
superiority of Montessori subjects had not disappeared completely 
in the year following Concannon’s final test. Change score dif- 
ferences, favoring non-Montessori subjects indicated that, in 
the course of one year’s time, the latter tended to lose less 
of their previously acquired learning and skill in the use of 
haptic abilities than did Montessori subjects. Results of the 
follow-up study led to the conclusion that, when evaluated on^ 
the basis of relatively long-term retention of specific learning, 
Montessori and non-Montessori preschool programs did not show 
marked differences in their effects. 

A question suggested by these results is this? did 
superiority which Montessori subjects enjoyed over non- 
Montessori subjects, near and immediately following completion 
of Concannon’s experiment, enable Montessori subjects, at the 
same time, to enjoy advantages in other types of learning 
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beyond the scope of the haptic tests? Such a question might 
suggest further and broader investigations of the comparative 
effects of Montessori and traditional preschool programs o 

It is also interesting to note that, although to an 
observer the knowledge and skills examined in Concannon''s tests 
of haptic abilities would appear more in keeping with practices 
in sensory perception advocated by Montessori and less character- 
istic of non-Montessori preschool programs, Montessori and non- 
Montessori control subjects were approximately equal in change 
scores at both intervals of the follow-up study o Although, by 
virtue of their preschool backgroud, Montessori subjects might 
be expected to show greater improvement during this period in 
the learning and skills emphasized in Concannon’'s experiment, 
this was not the case® 



Sex Differences 

On the final test of her experiment, Concannon found 
that girls excelled boys by significant differences in gain 
scores on Tests 1, 2, and 3 9 while boys excelled girls by 
significant differences in gain scores on Test In the 
follow-up study, no significant differences appeared between 
the post-test means of boys and girls on either the six or twelve 
months post-tests o Among experimental subjects only two signifi- 
cant differences in change scores occurredo These were on Tests 
1 and 3 at the six months interval and favored girlso Among 
control subjects significant differences in change scores, 
favoring boys, appeared on Test 3 at both intervals o These 
findings led to the conclusion that sex differences in haptic 
learning measurements which appeared in Concannon’s experiment 
tended to diminish and disappear within a year’s time« 



Session Attended 



Concannon found no significant differences in gain scores 
when subjects were divided according to session (morning or 
afternoon) attended in a preschool program o In the analysis of 
post-test means no significant differences occurred at the six 
months interval, but two differences, significant at the ^03 
level and favoring experimental subjects from a morning session, 
appeared on Tests 1 and 3 at the twelve months intervals In the 
analysis of change scores no significant differences occurred 
among experimental subjects, while, among control sibjects, a 
single difference significant at the 0O5 level and favoring 
morning attenders appeared on Test 3 of the twelve months 
post-test o 
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While these findings might offer some slight encourage- 
ment to the position that the morning is the ^ 

for learning, taken altogether, results from 
study offer little evidence that the 

had more than a slight, and perhaps even negligible, 
upon haptio abilities and the retention of learning, 

in schools where preschool children ^t%ith"r 

or an afternoon session, it appears that attendance at either 
session should result in approximately the same acquisiti 
3 .iid. r 6 'fc©n’fcioii of l© 3 .riid.n.Sci 



Chronological 



in- her experiment Concauaon found that chronological ^g 
had a significant effect on gain scores on tests 2 , " 

In the f^low-up study chronological age made a 
contribution to change scores on only one test, ^“^s wa g 

nifioant at the .05 level and appeared on lest Jf of the 

twelve months post-test. Tests for the “Nifioant 

chronological age to post-test scores revealed 

F-ratios on Tests 3 and 5 at the twelve months 

w©r© at the *05 1©¥©1 of significance » Results, then ^ xnd 

cated that the relationship between chronological age and hap 

test performance decreased with the passage o xmeo 



Possibly haptic perception, as distinguished from skill 

in the manifestation and use of haptic ^ 3 ® to 

critical factor hereo Since haptic perception is expected to 

increase with age and to reach its “ 

the Individual sometime between the ages o . * -ela- 

years-and often by the age of six-one woula expect the rela 

tionship between haptic perception and ® „_s 

diminish as children approach and pass the age of six y . 

At the completion of Concannon’s experiment 66 s"^3®®*® "®^ 
five years old or older, while 55 subjects were between the 
ages of four and five years. Therefore, at the 

of the follow-up study, 66 subjects «®»'® J®®f vears 

and a total of 119 subjects had passed the age of five years. 



. Lack of ^fjr?^:fr:^:f^ro/fuh“ctfLd 

months scores may have indicated that a numb 

attained maximum or near-maximum development of haptio percep 
flon during this periodo In this case the appearance of 
significant relationships between chronological age and twelve 

ss?...... ...1* 

.... i... 



64 













m 



of relationship between chronological age and months scores 

may have resulted from a loss in acquired learning 

large enough to obscure the effect of increased development in 

Lpfic perception during this period. If this 

thC relationship between chronological and twelve 

c:rnres could be ascribed to the combxned effect of tne nai^urax 

development of haptic perception and the retention or re 

of previously acquired skills. Commonplace experiences, ® 

CCt CrsChCoi, could have provided subjects with opportunities 

tf iCLC orrkearn. in an informal way, knowledge which would 

contribute to performance on the haptic tests. 

The single significant relationship between chrono- 
1 ogicaf CgC aCd chaCge scores for Test 4 at ^ 1 *® twelve months 
interval Ly have been of little consequence, or it may have 
indicated that, with increasing chronological . 

attained increased maturation of fine muscles and ino 
m“S cLSol and were able, therefore, to draw haptically 
perceived forms with greater success. 



Mental Age 

In her experiment Concannon found no ^ 

tween mental age and haptic test performance. 
study, mental age was found to make fjsmfioaht ®°“tributi 
T,nit-test scores on two tests at the six months interval. 
One^of these was at the .01 level of significance andappeared 

on Test 1, while the other was at the .001 1®’^®! ^oft^test 

cance and occurred on Test k. On the twelve months P°®* test 
mental age made a contribution, significant at the .05 I®^®t. 
::"p:st!fest scores on Test 4. The only 

tion made by mental age to change scores was at the .05 lev 
and appeared on Test 1 of the six months post-test. 

Test 1 required the use of geometric names to 
haptically Perceived J„tal Iges had at- 

tSn^d Lp-“tfi; proficiency in applying stimulus 

Pameft^hlPSPally perceived forms. Follow-up findings in- 
dicPtedP ITever, tZt subjects of higher mental ages retained 
more of this type of specific learning during the six months 
following Concannon' s final test than did younger su J 

In the follow-up study mental age '°*ime 

tributions to scores on Test 4 of both post-tests. At the ti 

of Concannon' s experiment, lack 

impeded the performance of many suboects on es , 
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required the drawing of haptically ^.erceived forms, 
condition might account for the failure of a ^ ,g 

appear between mental age and scores on Test k un 
experiment. Aside from its contribution to scores on Test 4, 
mental age had only slight, and perhaps neglxpble, xnxluen-e 
on haptic test performance in the follow-up study. 



Years in School 

Concannon found that years of schooling received P^^°r 
to participation in the haptic learning ^ u®’ 

tionship to gain scores on the haptic tests. *'^® 

study previous years in school made no contrxbutxon p 
cest^scores and made a significant contribution to change scores 
orLirone haptic test. This was at the .05 level and appeared 
on Test 4 st the six months interval. Evidence from the " 

up study, therefore, leads to the conclusion that previous ye 
of schooling had only a negligible effect upon haptic test per- 
formance. In this regard, results of 

confirmed Concannon's findings. Apparently the number of 
years spent in a preschool program prior to 

ConcannL-s experiment had little or no effect on the acquisi- 
tion and retention of learning and haptxc abxlxtxes. 



Summary 

In summary, the follow-un study revealed that, wh^e 
experimental subjects received higher post-test means than 
control subjects, control subjects excelled experimental y 

significant differences in change s®°^®®* the 

resulted from the loss by experimental subjects of some of t 
proficiency in the exercise of haptic abilities and “ 
of a relatively technical and specific vocabulary to identify 
and describe geometric forms which they had acquired dur S 
SoLfnnon expfriment. Control subjects, on the other hand, had 

continued to progress in the natural '1!’'®^°^“’®“* °^the n^es of 
abilities and to acquire related learning, such a similar 

geometric forms, since opportunities to learn these and similar 

terms are not confined to formal learning situations. 

Individual and group instruction which had proved 

equally effective for learning in the ®*P®^“®^ ! * 4 

were still equally effective when evaluated by tests administer 
six months and twelve months after the completion of the 
experiment. 

Montessori subjects who had excelled non-Montessox i 
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subjects at the end of Concannon's experiment, tended to lose 
their ad-y-antage with the passage of time. 

Sex differences in measurements of haptic abilities, 
which viere found at the end of Concannon's experiment, tended 
to diminish and disappear in the course of a yearo 

Evidence from the follow-up study indicated that pre™ 
school session attended had little effect on haptic abxlities 
and the retention of learningo These results were in keeping 
with Concannon's findings. 

The relationship between chronological age and haptic 
test performance, which appeared in Concannon*s experiment, 
decreased in the follow~up study. 

Mental age, which had shown no relationship to haptic 
learning in Concannon“s experiment, made a significant contrpu- 
tion to post“test scores on Test 4 at both intervals. Test 4 
required the dravjing of haptically perceived forms. Otherwise, 
the contribution of mental age to haptic test performance was 
slight and perhaps negligible. 

Years of schooling received prior to participation in 
Concannon®s experiment made very little contribution to change 
scores at either interval of the follow-up study. This 
evidence added further confirmation to results obtained in 
Concannon®s experiment. 
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CHAPTER V 



CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 



Conclusions and Implications 

Of fundamental importance among the results of the 
follow-up study was recognition sOf the fact that preschool 
children retained a considerable amount of the learning o ey 
had acquired in a specific program of planned activities. 
Retention was demonstrated six months and a year after Con- 
cannon »s experiment had ended. When speaking of the pre- 
school period as a time of great learning, therefore , one 
should remember that this designation appli.es not only to a 
range of diffuse experiences which afford preparation and 
background for future learning, but also to specific learn- 
ing which, when it is appropriately presented, can be ac- 
quired and retained over a relatively long period of time. 

Results also suggest that the acquisition and retention 
of various types of learning in the preschool program might be 
subiected to formal evaluation as a means of determining the 
efficacy of methods used and the possibilities for improvemen s 

in learning conditions. 



In the period studied, subjects from experimental 
treatment tended to lose in score, while control subjects 
tended to gain in score, or, in a few instances, lose less 
than did experimental subjects. Apparently experimental sub- 
jects lost some of the learning and skill in the use of haptic 
abilities which they had acquired during Concannon's experiment. 
Losses of this type are characteristic of a retention study and 
may even have masked some natrual development of haptic percep- 
tion during the six months and twelve months intervals. At the 
same time, control subjects probably experienced some natural 
development in haptic abilities and acquired some related learn- 
ing, such as the names of geometric forms, since opportunities 
to acquire this kind of information are available outsiiae formal 
learning situations. Accessibility of such information may also 
have given experimental subjects opportunities to relearn, in an 
informal way, some of the material they had learned in Concan- 
non’s experiment and had subsequently forgotten. Relearning 
has often been used in the evaluation of retention. Presumably, 
subjects who had previously learned and forgotten material would 



68 



master that material more quickly when it was presented to -hem 
a second time than would subjects who were exposed to the mate- 
rial for the first time o 

Findings from the follow-up study indicated that 
individual and group instruction were equally effective when 
evaluated by measures made six and twelve months after comple- 
tion of Concannon's experiment » A preschool program in which ^ 
group instruction predominates , therefore g may offer opportunx- 
ties for learning and retention that are equal to those 
presented in a program which stresses individual instructxono 

Montessori subjects g who had been significantly superior 
to non-Montessori subjects in haptic test performance at the end 
of Concannon’s experiment, tended to lose their advantage in the 
course of timeo Within the experimental group several sxgnxfx- 
cant differences in change scores favored non-Montessori subjects. 
These results indicate that, when evaluated in terms of their 
long-term effects on specific learning, Montessori and non- 
Montessori preschool programs do not differ markedlyo There xs 
a possibility, however, that their earlier, although transxent , 
superiority enabled Montessori to acquire other learning not 
subject to examination in the haptic tests. 



Significant differences in change scores favored non- 
Montessori subjects and indicated that they had retained or 
relearned more of the knowledge and abilities examined by the 
haptic tests than had Montessori subjects. Montessori subjects, 
then, evidenced greater learning followed by less retention, 
while non-Montessori subjects demonstrated comparatively less 
learning followed by greater retention. Further investigation 
would be necessary to determine whether there are factors in 
the highly structured learning atmosphere of the Montessori 
program which encourage pupils to acquire a maximum amount of 
learning, but do not encourage a corresponding maximum of 
retention. 

In Concannon's experiment girls excelled boys by signif- 
icant differences in change scores on three haptic tests, while 
boys excelled girls by a significant difference in change scores 
on the test which required the drawing of haptically perceived 
forms. In the follow-up study, these differences tended to 
diminish and disappear and were, therefore, of presumably 
limited duration. 

Concannon found no relationship between preschool session 
attended and haptic test performance. The few significant dif- 
ferences which appeared in the follow-up study demonstrated only 
slight and perhaps negligible superiority on the part of 
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subjects who had attep^ded a morning presrhool sessiono ^ 

Apparently attandance at either preschool session resulted xn 
approximately the same retention of l.earning and haptic abx-i.i les, 

Findings from the follow-up study indicated that the 
significant relationships between chronological age and haptxc 
test performance, found in Concannon's experiment, tended uo 
decrease in the course of tlmeo Several factors could ha%e 
contributed to these resultso By the end of the follow-up 
period a number of subjects were approaching or had passed the 
age of six years, and many of these subjects may have attained 
their maximum or near-maxiraum development of haptic perception o 
If such were the case, chronological age would have made a pro- 
gressively smaller ■ ontribution to haptic test performance o 
Significant relationships between chronological age and test 
scores appeared only at the twelve months interval in the follow- 
up study o The failure of chronological age to evidence any 
contribution to performance on the six months post-test might 
be attributed to the possibility that losses in retention masked 
any increased development in haptic perception which may 
occurred during that periods Twelve months scores, then, could 
have evidenced the combined effects of retention, relearning, 
and natural development of haptic abilities o 

In her experiment, Concannon found no relationship^ 
between mental age and haptic test performance « In the follow- 
up study, mental age made significant contributions to post-test 
scores and change scores on Test 1 at the six months interval 
and to post-test scores on Test k at both intervalSo These 
findings indicate that, in Concannon’s experiment, subjects of 
various mental ages attained approximately the same proficiency 
in naming haptically perceived forms, but subjects of higher^ 
mental ages retained more of this learning during^ the following 
six months o Apparent. ly, however, this relationship was tran- 
sient and of relatively minor importance, since it did not 
appear at the twelve months interval » Of greater importance 
was the fact that subjects of higher mental ages tended to re- 
ceive higher scores on Test k at both intervals o Test 4 
required the drawing of haptically perceived formso ^Failure of 
Concannon^s experiment to reveal a significant relationship 
between mental age and the drawing of haptically perceived^ 
forms may have been due to underdeveloped motor control which 
was found in subjects of various mental ages at that time and 
impeded their performance on Test 4o 

Years of schooling received prior to participation in 
Concannon'’s experiment made only a negligible contribution to 
scores attained on the post-tests o Results of the follow-up 
study, therefore, confirmed Concannon”s findings regarding 
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this factor* Previous years of schooling did not ha've an 
appreciable effect on the retention of learning or haptic 
abilities* Apparently, the important factors which should 
be considered when providing for the child “s early education 
are his ability to profit by preschool experiences and the . 
benefits which the preschool program offers for him* 



Recommendations 

While recent enthusiasm for preschool education has 
recognized the ages of three to five years as an important 
time for learning, few attempts have been made to evaluate 
learning materials and methods at the preschool level by 
means of retention studies* The research reported here in- 
dicates that young children can acquire and retain a consid- 
erable amount of specific learning when it is presented to 
them in an appropriately designed program* Presumably, 
therefore retention studies should be as helpful in the 
examination and improvement of curricula and methods at the 
preschool level as they are at higher levels of education* 

Since in both Concannon^s experiment and in the follow- 
up study, individual and group instruction proved equally^ 
effective, further studies might concentrate on ascertaining 
the size of the group which facilitates optimum learning at 
the preschool level* Perhaps, too, some effort could be made 
to determine whether individual and group instruction result 
in essentially the same learning situation, or whether each 
type of instruction has its own distinctive characteristics 
which influence learning* Should the latter be the case, a 
way might be found to incorporate positive characteristics 
of individual instruction into the group situation, thus mak-^ 
ing group instruction even more effective in preschool education* 

Montessori subjects, who were superior to non-Monte ssori 
subjects in haptic test performance at the end of Concannon'’s 
experiment, tended to lose their superiority in the course of 
time* Possibly, however, earlier superiority in one type of^ 
learning facilitated the acquisition of other types of learning 
not examined by the haptic tests* If some future research^ 
could be designed to examine the related effects of a specific 
learning program, results might produce a more comprehensive 
picture of the influence of Montessori and traditional pre- 
school programs on the learning of young children* 



Ancfchor point of comparison botween Montossori and non— 
Montessori subjects offering possibilities for further inves- 
tigation was the significant superiority in change scores which 
non-Montessori subjects achieved on the post-tests® Appar- 
ently, during the follow-up period, non-Montessori subjects 
retained or relearned more of their previously acquired learning 
than did Montessori subjects® Future investigations might 
attempt to validate these findings and to determine whether 
exposure to the highly structured learning atmosphere of the 
Montessori program encourages superiority in the acquisition of 
learning without encouraging comparable superiority in the 
retention of that learning® 

In the follow-up study haptic test performance repre-^ 
sented both the retention of acquired learning and the natural 
development of haptic perception® The separate effects of each 
factor could not be determined, since, as part of a learning 
experiment, Concannon''s experimental treatment had been designed 
to include instruction and practice in the learning and skills 
required for successful performance on all of the haptic tests® 
Results from the follow-up study suggest that haptic tests which 
do not require verbalization or drawing are more likely , than 
tests which do require these abilities, to measure haptic per- 
ception with a minimum — although not an absence— of compounding 
effects from acquired learning, verbal ability, and motor 
control. While the relationships of haptic perception to 
chronological age and mental age are of interest to students of 
cognitive development, these relationships have not, as yet, 
been subjected to thorough investigation in a study designed to 
produce statistical verification of findings. Research on 
these relationships might use the haptic forms designed by 
Concannon in a series of non-verbal tests which do not require 

drawing . 
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CHAPTER VI 



SUMMARY 



follow—up study was conducted to assess tHe I’etention 
of learning and the development of haptic perception in 131 of 
the 1^^ preschool subjects who had participated in Concannon s 
haptic learning experiment (Concannon, 1966). By haptic per- 
ception is meant the ability to identify objects by the sense 
of touch alone in the absence of visual stimulation (Piaget 
and Inhelder, 1936). The final test of Concannon’s experiment 
which was used as the pretest and the post-tests of the follow- 
up study, was administered to each subject six months and 
twelve months after completion of the original experiment. 

Five tests of haptic abilities comprised the final test 
of Concannon *s experiment. Testing material consisted of 
twenty plywood forms of geometric design, each 3/^ incn thick 
and about 3 inches in width or diameter . The subject put his 
hands through an opening in a small screen which permitted him 
to handle the forms handed to him but not to see them. ^ Test 1 
required the subject to identify each haptically perceived 
form by its name or names. Test 2 required the subject to 
match two identical forms from a series of three forms pre- 
sented to him haptically. In Test 3 the subject identified 
each haptic form by selecting a drawing of it from a card 
containing five line drawings of geometric forms. Test 4 
required the drawing of haptically perceived forms, and Test 3 
required the subject to describe haptically perceived forms. 

The following hypotheses were tested: 

1, If pretest scores are controlled, when children who 

have participated in a program of learning experiences 
involving haptic perception are tested after a lapse 
of six and/or twelve months following completion of 
the program, there is no significant difference be- 
tween post-test means (for both six and twelve month 
intervals) in haptic perception scores 

(a) of subjects in individual instruction and subjects 
in group instruction. 
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(b) of subjects who attended a modified-Montessori pre- 
school program and subjects who attended a non- 
Montessori preschool program, 

(c) of boys and girls. 

(d) of subjects who attended a morning preschool session 
and subjects who attended an afternoon preschool 
session. 

(e) of subjects who differ in chronological age. 

(f) of subjects who differ in mental age. 

(g) of subjects who differ in years of schooling 
received prior to participation in the haptic 
learning program. 

2. When subjects who participated in a program of learning 
experiences involving haptic perception and subjects who 
composed the control group for this experiment are 
tested after a lapse of six and/or twelve months follow- 
ing completion of the program, differences in pre- and 
post-test means of the experimental group and differ- 
ences in pre- and post-test means of the control group 
will not differ significantly when these are analyzed 
for the following factors; 

(a) type of treatment received in the experimental 
program. 

(b) type of instruction received in the program. 

(g) type of preschool attended. 

(d) sex. 

(e) session attended in the preschool program. 

(f) chronological age. 

(g) mental age. 

(h) years of schooling received prior to participation 
in the experimental program. 
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The general statistical approach to the analysis of the 
data was a multiple analysis of covariance. In the testing of 
Hypothesis 1, post-test scores were used as criterion measures. 
Instruction, school, sex, and session were the four types of 
independent variables for which main effects were tested, with 
chronological age, mental age, years in school, and pretest 
scores taken as concomitant variables. In the testing of Hy- 
pothesis 2, change scores, i, e,, the differences between 
pretest and post-test scores, were used as criterion measures. 
Main effects were tested for five types of independent vari- 
ables: treatment, instruction, school, sex, and session, with 
chronological age, mental age, and years in school taken as 
concomitant variables. The F-ratio (probability level s ,05) 
tested the homogeneity of variance among the means of the 
dependent variables. 



Results 



In the follow-up study subjects evidenced considerable 
retrention of acquired learning and haptic abilities. These 
results suggested that retention studies should be as helpful 
in the evaluation and improvement of curricula and methods at 
the preschool level as they are at higher levels of learning. 

Although experimental subjects achieved higher mean 
scores on the post-tests than did control subjects, control 
subjects were significantly higher than experimentals in 
change scores. Experimental subjects had been significantly 
superior to controls in mean scores and in gain scores at the 
end of Concannon's experiment. These results were not unex- 
pected, Apparently participation in the haptic learning pro- 
gram had enabled experimental subjects to acquire proficiency 
in the exercise of haptic abilities and in the use of a voca- 
bulary somewhat more technical and specific than that ordinari- 
ly used by preschool children for the identification and de- 
scription of geometric forms. Usually a retention study shows 
some loss in this type of proficiency. This loss may even 
have masked some natural development in haptic perception during 
the follow-up period. Control subjects, although they had not 
participated in the haptic learning activities, continued to 
experience natural development of haptic abilities and to ac- 
quire related learning, since opportunities to learn terms, 
such as names for geometric forms and relationships such as 
'•inside,” "outside,” etc, are available outside formal learn- 
ing situations. 

Individual and group instruction, which Concannon had 
found equally effective for learning in her experiment, also 
proved equally effective when evaluated by measurements made 
six months and twelve months after completion of the experiment 



Apparently preschool programs which rely upon group instruction 
and preschool programs which stress individual instruction can 
result in approximately the same amount of learning and re- 
tention. 



Montessori subjects, who had been superior to non- 
Montessori subjects in haptic test performance on Concannon*s 
final test, tended to lose their advantage in the course of 
time. In the follow-up study, non-Montessori subjects achieved 
significantly higher change scores on several haptic tests than 
did Montessori subjects. This indicated that, although Montes- 
sori subjects had been superior in learning at the end of 
Concannon*s experiment, they had retained relatively less learn- 
ing during the follov^ing year. Future investigations might be 
designed to validate these findings. 

Sex differences in haptic test performance which appeared 
in Concannon’s experiment, tended to diminish and disappear 
during the follow-up study. 

In the follow-up study preschool session attended had 
no more than a slight, and perhaps negligible, effect on post- 
test performance. The preschool session attended had not 
affected learning in Concannon”s experiment. 

Significant relationships between chronological age 
and haptic test performance, which had appeared in Concannon*s 
experiment, decreased in the course of time. This may have 
been due, in part, to the fact that haptic perception is ex- 
pected to increase as the child grows older and to reach 
maximum development between the a.gss of five and eight years. 

If, during the follow-up study, a number of subjects had at- 
tained maximum development of haptic perception, the relation- 
ship between this type of perception and chronological age 
would have decreased. 

Mental age had had no significant effect on haptic test 
performance in Concannon’s experiment and made very little 
contribution to performance on the post— tests. At both inter- 
vals of the follow-up study, hovjever, mental age made signi- 
ficant contributions to scores on Test 4, which required the 
drawing of haptically perceived forms. Possibly the reason no 
relationship had appeared between mental age and Test k in 
Concannon’s experiment was that, at that tume, lack of " develop- 
ment in motor control had impeded the performance of many sub- 
jects on Test 4. 
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In the follow-up study 9 years of schooling received 
prior to participation in Concannon's experiment made no more 
than a negligible contribution to post-test performance. 

These findings served to confirm results obtained by Con- 
cannon, who found no relationship between previous years of 
schooling and haptic test performance in her experiment. 

Results of the follow-up study suggested several 
possibilities for further investigations in the retention 
of learning and the development of haptic perception. Since 
the relationships of haptic perception to chronological age 
and to mental age have not, as yet, been thoroughly examined 
in studies which include statistical verification for find- 
ings, an experiment might be designed to investigate these 
relationships using the haptic forms designed by Concannon 
and a series of haptic tests which require neither verbali- 
zation nor the drawing of haptically perceived forms. 
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TABLE D-1 

PRETEST AND POST -TEST MEANS AND STANDARD DEVIATIONS 
FOR EXPERIMENTAL SUBJECTS IN INDIVIDUAL AND 
GROUP INSTRXTION 
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TABLE D-4 

PRETEST AND POST^PEST MEANS AND STANDARD DEVIATIONS FOR EXPERIMENTAL SUBJECTS IN INDIVIDUAL 
AND GROUP INSTRUCTIC»I DIVIEED BY MORNING AND AFTERNOON PRESCHOOL SESSICWS 
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TABLE E-1 



analysis of covariance for post -test means of experimental 

MONTESSORI AND NON-MONTESSORI SUBJECTS 
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16.84 


3.52 


13.21 


5.32 


.59 


>.05 




1 


15.56 


3.45 


13.95 


4.63 


.14 


>.05 




2 


17.88 


1.77 


15 .U 


3.29 


9.19 


<.01 


Twelve 

months 


3 


17.48 


1.84 


15.47 


3.15 


3.87 


>.05 




4 


13.40 


3.76 


12.74 


4.99 


1.11 


>.05 




5 


16.52 


2.39 


15.63 


4.79 


1.43 


>.05 
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TABLE E-3 

AHALXSIS OF COVARIANCE FOR POST -TEST MEANS CFM^^D FTMALE 
EXPERIMEHTAL SUBJECTS IN INHEVIDUAL INSTRUCTION 







Post-'test Itesns 






Interval 


Test 


Hale 

(N - a) 


Ferasle 
(N ■ 23) 


F 


P 






X 


or 


X 


O' 








1 


14.48 


3.5L 


15.87 


4.10 


4.53 


<05 




2 


14.95 


3.53 


15.78 


2.96 


1.36 


>.05 


Six 

months 


3 


15.86 


2.78 


16.96 


2.27 


3.34 


>.05 




4 


10.38 


4.46 


11.87 


5.19 


4.00 


<.05 




5 


15.05 


3.11 


16.09 


3.84 


3.18 


X05 




1 


15.10 


3.26 


15.61 


3.86 


.62 


>.05 




2 


15.29 


2.68 


16.65 


3.16 


5.20 


<,05 


Twelve 

months 


3 


17.14 


1.96 


16.35 


3.38 


.33 


>.05 




4 


12.90 


4.30 


13.78 


4.89 


.88 


>.05 




5 


16.24 


2.51 


16.78 


3.13 


1.06 


>.05 
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TABLE E-4 



ANALYSIS OF COVARIANCE FOR POST -TEST MEANS OF MALE AND FEMALE 
EXPERIMENTAL SUBJECTS IN GROUP INSTRUCTION 





\ 


Post -test Means 






Intarval 


Test 


Male 


F^ale 


F 


P 






(N = 


20) 


(N = 


24) 










X 


0 


X 


0" 








1 


16.05 


4.52 


13.42 


5.21 


.33 


>.05 




2 


15.85 


2.76 


14.75 


3.34 


.06 


>.05 


Six 

months 


3 


16.40 


2.96 


15.92 


2.33 


.06 


>.05 




4 


13.90 


3.58 


10.71 


5.06 


.70 


>.05 




5 


16.85 


3.88 


13.96 


4.99 


1.83 


>.05 




1 


16.15 


3.12 


13.79 


4.46 


.61 


>05 




2 


17.80 


1.57 


15.75 


3.37 


2.39 


>.05 


Twslvt 

months 


3 


17.75 


2e09 


15.67 


2.75 


2.83 


>05 




4 


14.20 


2.75 


12.21 


5.16 


.18 


>.05 




5 


17.40 

1 


2.37 


15.06 


4.16 


1.23 


>.05 










TABLE E-5 



ANALYSIS OF COVARIANCE FOR POST -TEST MEANS OF EXPERIMENTAL 
SUBJECTS FROM MORNING AND AFTERNOON PRESCHOOL SESSIONS 

IN INDIVIDUAL INSTRUCTION 



ERJC 
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Post -test Means 






Interval 


Test 


Morning 
(S = 22) 


Afternoon 
(N a 22) 


F 


p 






X c 


X cr 






Six 

months 


1 

2 

3 

4 

5 


15.00 3.40 

14.95 3.27 

16.09 2.78 

9.86 4.83 

14.66 3.02 


15.41 4s 32 
15.82 3.21 
16.77 2.33 
12.45 4.65 
16.32 3.88 


.00 

.24 

.06 

2.27 

.61 


>.05 

>.05 

>.05 

>.05 

>.05 




1 


15.68 2.96 


15.05 4.12 


.85 


>.05 


Twelve 


2 


15.62 2.99 


16.18 3.02 


.00 


>.05 


months 


3 


17.50 2.11 


15.95 3.21 


6.61 


<.05 






12.64 4.64 


14.09 4.52 


.00 


^05 




5 


16.27 2.80 


16.77 2.91 


.01 


>.05 





















TABLE E-6 



ANALYSIS OF COVARIANCE FOR POST -TEST MEANS OF EXPERIMENTAL 
SUBJECTS FROM MCXINING AND AFTERNOON PRESCHOOL SESSIONS 

IN GROUP INSTHUCTICN 







Post -test Means 






Interval 


Test 


Morning 
(N * 22) 


Afternoon 

(N = 23) 


F 


P 






X 


0 


I 


<r 








1 


16. 


2.99 


12. 9L 


5.93 


/^.20 


ITS 

O 

V 




2 


16.33 


2.73 


14.26 


3.17 


2.47 


>.05 


Six 

months 


3 


16.67 


1.96 


15.65 


3.04 


.07 


>.05 




4 j 


13.19 


4.18 


U.22 


5.00 


.00 


>.05 




5 


1 17.00 


t.47 


13.70 


5.68 


4-. 74 


<05 




1 


16,52 


2.20 


I3.3r 


4.76 


4.17 


<05 




2 


16.76 


2.51 


16.61 


3.20 


.33 


>.05 


Twelve 

months 


3 


17.10 


Z.6Z 


16.17 


2.66 


.20 


>.05 




4 


13.90 


3.88 


12.39 


4.62 


.04 


>.05 




5 


17.4*3 


2.08 


14.96 


4.32 


2.87 


>05 



APPENDIX F 



PRETEST AND POST -TEST MEANS AND STANDARD DEVIATIONS 
FOR SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS 
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TABLE F-1 

PRETEST AND POST -TEST MEANS AND STANDARD EEVIATICWS FOR EXPERIMENTAL AND CONTROL 
SUBJECTS FROM M(WTESSCRI AND N0N-4^0NTESSCRI PRESCKOCL CLASSES 
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I 



IE 

L 
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TABLE F-2 
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